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TO THE 
Moft Reveretid Father in GOD; 


THOMAS 


Lord ArcuBrisuov of Canterbury; Pris 
mate of all ENGLAND, &c. 
The furviving Truftee of the Honourablé 
Mr.BOTLE’s Lecrurss. | 
May it pleafe your Grace, 

= May juftly put thefe Les 
clures under Your Graces 
<i) Patronage,theit Publicas 
if tion being wholly owing 
si} co You. For having the 
Honour to bea Member 
of the Royal Society,as well as a Divine, I 
was minded to try what I could do to- 
wards the improvement of Philofophical 
Matters to Theological Ufes : and accord- 
ingly laid a Scheme of what I have 
here publifhed a Part of, -and when I 
had little elfe to do, | drew up what I 
had to fay, making it tather the diverts 
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The DEDICATION, 
ing Exercifes of my Leifure Hours, than’ 
more ferious Theological’ Studies. This’ 
Work, although I made a confiderable 
Progrefs in at firft, yet, having no 
Thoughts of Publifhing,. I laid afides 
until your Grace, being informed of my 
Defign by fome of my Learned Frieids 
both of the Clergy and Laity,was plea- 
fed to call me to the unexpected Ho- 
nour of Preaching Mr. Boyle’s Leftures : 
an Honour I was little aware of in 
my Country-Privacy, not much ac- 
quainted with Perfons in high Stati- 
ons, and not at all with your Grace 
particularly. So that therefore as it 
pleafed your Grace, not only to confer 
fo unlooked for an Honour upon me, a 
Stranger, and that too maugre the Op- 
pofition Your Grace at firft met with in 
Your Choice of me,bur alfo to continue 
that Honour and Benefit for Fwo 
Years, out of Your good Opinion of 
my Performance, in fome meafure, an- 
{wering Mr. Boyle's End ; fo I can do 
no lefs than make this publick Acknow- 
ledgment of your Graces great and un= 
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The DEDICATION. 


expected, undeferved Favour, and return 
cu my hearty Thanks for the fame. 
But befides thefe particular Favours 

to my Self, the Leéure is indeed. greatly 
indebted to Your Grace’s Endeavours 
formerly, in promoting the Pious De- 
fion, and affifting in the Settlement of 
this Noble Charity in the Honourable 
Founder's time ;and more lately fince his 
Death,in procuring(T) amore certainSal- 
lary to the Leéturers,more conftantly and 


-duly paid than it was before.  Thefe 


ee ee EN eee 


_(}) Ic may not only gratify the Reader’s Gu- 
riofity, but alfo be of Ufe to give the. following 
Account of Mr. Boyle’s Lectures. 

Mr. Boyle, by a Codicil,dated Fuly 28. 16912 
and annexed to his Will, charged his Meffuage or 
Dwelling-Houfe in St. Michael’s Crooked-Lane,Lon-~ 
don, with the Payment of the-clear Yearly Rents 
and Profits thereof .to {ome Learned Divine in 
London, or, within the Bills of Mortality, to be 
Elected for.a Term not exceeding Three Years, 
by his Grace the prefent Lord Arch-Bifhop of Can- 
terbury (then Dr. Tenifon) Sir Henry Afhurft,Sic Fobn 
Rotherham, and Fohn Evelyn, Eiq; The Bufinefs 
he appointed thole Le¢cturers was, among others, 
to be ready to.fatisfie real Scruples, and to anfwer [uch 
new Objections and Difficulties, as miyht be ftarted, 
to whith good Anfrwers bad not been made. And alfo, 
40 Preach Eight Sermons in the Year, the firf? Monday 
of January, February, March, April, and May, 
. Se ea a 


‘Th DEDICATION 

Thefe Benefits as I my felf have been 
a Sharer of, fo I fhould be very un- 
grateful fhould I not duly acknow- 
ledge, and repay with my repeated 
Thanks and good Wifhes. And that 
the infinite Rewarder of well-doing may 
give Your Grace a plentiful Reward 
of thefe, and Your many other, both 


Publick and Private Benefactions,is the 


hearty With of 
Your Grace’s, 


Moft Humble and. Thankful 
| -90n and Servant, 


and of September, Odtober and November, The 
Subje@ of thefe Sermons was to be, the Proof of the 
Chriftian Religion againft notorious Infidels, viz. Athe- 
ifts, Theifts, Pagans, Fews, and Mahometans, not 
defcending lower to any Controverfies that are among 
Chriftians themfelves. ~ But by reafon the Le@urers 
were feldom continued above a Year, and that 
the Houfe fometimes {ftood empty, and Tenants 
brake, or failed in due Payment of their Rent 
therefore the Salary fometimes remained long 
unpaid, or could not be gotten without fome 
Difficulty. To remedy which Inconvenience, 
his prefent Grace of Canterbury procured 4 Yearly 

tipend of so /. to be paid Quarterly for ever, 
charged upon a Farm in the Parifh of Brill, in the 
County of Bucks : which Stipend is accordingly 
very duly paid when demanded, without Fee or 


SAAT RESETS DIES seems 
earn einen 


TO. The 


READER. 


Rasy vegge S the noble Founder of the 
aust Lectures I have had the 
ANS) Honour of Preaching, was 
QI 4 great Improver of Natu- 
—— ral Knowledge, fo in all 
probability he did it ont of a pious End,as well 
as in Purfuit of bis Genius. For it was his fet- 
tled Opinion,that nothing tended more to culti- 
vate true Religion and Piety ma man’s Mind, 
than a thorough Skill in Philofophy. And fuch 
Effectit manifeftly had in him,as ts evident from 
divers of bis publifh'd Pieces ; from his conftant 
Deportment in never Vid. Bp. Burnet’s 
mentioning the Name of Méner. Serm pag. 24, 
Gop without a Paufe, and vifible Stop in 
his Difcourfe; and from the noble Foundation — 
of his Leétures for the Honour of GO Dyaud 
the generous Stipend he allowed for the fame. 
And forafmuch as his Lefures mere ape 

- pointed by him for the Proof of the Chrifti- 
an Religion againft Atheifts and other no- 
| eo. A 4  torious 


To th READER: 


torious Infidels, I thought, when I had the 
Fionour to be made his Leéturer, that Vcould 
not better come up to his Intent, than to at 
tempt a Demonjtration of the Being andAttri- 
butes of God, in what I may call Mr. Boyle’s 
own, that is a Phyfico. Theological, Way. 
And befides that it was for this very Service 
that I was called to this Hlonour, I was 
the more induced to follow this Method, by 
reafon none of my learned and ingenious 
Predeceffors, in thefe Lectures, have done it 
otherwife than in a tranfsent ,piece-meal Man- 
ners they baving made it their Bujine/s to 
prove the great Points of Chriftianity in ano= 
ther Way, which they have accordingly ad- 
mirably done. But confidering what our 
Honourable Founder’s Opinion was of Na- 
tural Knowledge, and that his Intent Was, 
that thofe Matters by pafing through divers 
Flands, fhould be treated ‘of in different 
Methods, I hope my Performance may be aco 
ceptable, although one of the meaneft. 
_ Ms for others who have before me done 
Something of this kind, as Merfenne on Ge- 
nefis; Dr. Cockburne in his Effays ; 
Mr. Ray mbis Wildom of God, exc. and I 


(ney 


Toth READER: 

may add the firft of Mr. Boyle’s Lecturers, 

the mojt learned Dr. Bently in his Boyle’s 

Lectures ; and I hear Monfieur Perrault 
hath fomething of this kind, but never faw 
it: I fay, as to thefe learned and ingentous 
Authors, as the Creation is an ample Subq 

ject, fo I induftrioufly endeavoured to avoid 
doing over what they before had done ; and 

for that reafon did not, for many Years, 
read their ‘Books until I bad finifhed my own. 
But when I came to compare what each of 

us had done, I found my felf in many things 
to have been anticipated by fome or other of — 
them, efpecially by my Friend, the late great 
Mr.Ray. And therefore in fome Places I 
fhortened my Difcourfe, and referred to them s 
and in a few others, ‘where the Thread of my 
Difcourfe would have been interrupted, I have 
made ufe of their Authority, as the beft 
judges ; as of Mr. Ray’s, for inftance, 
with relation to the Mountains. and their 
Plants, and other Product. If then the 
Reader fhould meet with any thing mentioned 
before by others, and not accordingly acknow- 
ledged by me, I hope he will candidly think 
me no Plagiary, becaufe I can affure him 
fh ea a 7 
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T have all along (where I was aware of it) 
cited my Authors with their dye Praifes and 
at is fcarce pofible, when Men write on the 
fame, or a Subjeét near a-kin, and the Ob- 
_ Servations are obvious, but that they muft of- 
ten kit upon the fame thing : and frequently 
it happens from Perfons making Obfervations 
about one and the fame thing, without know- 
ig what each other have done 3 which ine 
deed, fince my Book hath been nearly printed 
off, E find to be my own Cafe, having (for 
want of Dr. Hook’s Micrography being 
at hand, it being a very Jcarce Book) given 
Defcriptions of two or three things, which J 
thought had not been tolerably well obferved 
before, but are defcribed well by that curious 
Gentleman. 

One ts a Feather, the Mechanifm of which 
we in. the main agree in, except in his Rem 
prefentation in Fig. 1. Scheme 22. which is 
Somewhat different from what T have repres 
fented in my Fig.18. &c. But Tecan ftand 
by the Truth, tho’ not the Elegance of my 
Figures, But as to other Differences, they 
are accidental, occafioned by our taking the 
Parts ina different View, or ina different 

) part 
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part of the Vane ; and to fay the 'Truth(not 
flattering my felf, or detracting from the ad- 
_murable Obfervations of that great Man) £ 
have hit upon a few things that efcaped bim. 
The other thing we have both of us figu- 
red and defcribed, is The Sting of a Bee 
or Walp ; in which we differ more than in 
the laft. But by a critical Re-examination, 
I find, that although Dr. Hook's Obfervati- 
“ons are more critical than any were before, 
yet they are not fo true as mine. For as to 
the Scabbard (as he calls it) I could never 
difcover any Beards thereon, and I dare be 
— confident there are none but what are on the 
two Spears. And as to the Point of the 
Scabbard, he hath reprefented it as tubular, 
or bluntifh at the Top: but it really termi=- 
nates in a [harp Point, and the two Spears and 
the Poyfon came out at a Slit or longifh Hole 
a little below the Top or Point. And as to 
the Spears he makes them to’ but one, and 
that the Point thereof lies always out of the 
Scabbard. But by a ftriét Examination, 
they will be found to be two, as have faid, 
and that they always lye within the Scabbard, 
except in flinging, as I bave represented them 
in 


Toth READER, 


an Fig. 21. from the tranfparent Sting of a 
Walp. And as to the Spear being made of 
Foynts, and parted in two, as his Fig 2, 
Scheme 16. reprefents, I could never upon 
4 Review, difcover it to be fo, but imagine 
that by Jeeing the Beards lying upon, or be= 
hind the Spears, he might take them for 
Fonts, and by feeing the Point af one Spear 
lie before the other, he might think the Spear 
was parted in two, But left the Reader 
fhould think himfelf impofed upon both by 
Dr. Hook and my Self, it is neceffary to 
be obferved that the Beards (or Tenter- 
hooks as Dr. Hook calls them) ‘lie only 
eit one fide of each Spear, not all round them 
and are therefore not to be feen, unlefs they 
are laid in due Pofture in the Microfcope, 
Viz. fideways, not under or a-top the Spear. 

The laft thing (abich fearce deferves 
mention) is the Mechanifn of the Hair, 
which Dr. Hook found to be folid, like a 
long Piece of Horn, not hollow, as Mal- 
pighi found it in fome Animals. And I have 
found both thofe great Men to be in some 
meafure in the right, the Hair of 
— fome Animals, or in fome parts of the Bor 


Tothe READER: 

dy being very little, if at all tubular ; and 
in others, particularly Mice, Rats, and 
Cats, to be as I have reprefented it in my 
Fig. 14, ere. | 

And now if my Inadvertency in other 
things hath no worfe Effect than it hath had 
in thefe, namely to confirm, correét, or clear 
others Obfervations, I hope the Reader will 
excufe it, if he meets with any more of the 
like kind. But not being confcious of any 
fuch thing (although probably there may he 
many fuch) I am more follicitous to beg the 
Readers Candour and Favour, with Relation 
both to the Text and Notes: in the former 
of which, I fear he will think I have as much 
under-done, as in the latter over-done the 
matter: But for my Excufe here I defire it 
may be confidered that the Textual Part being 
Sermons, to be delivered in the Pulpit, it 
was neceffary to infift but briefly upon many 
of the Works of Go p, and to leave out 
many things that might have been admitted 
in a more free Difcourfe. So that I wifh it 
may not be thought I have faid too much ra- 
ther than too little for -[uch an Occafion and 
Place. And indeed I had no fmall Trouble 
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Toth READER, 

in expunging fome Things, altering many s 
and foftnmg the moft, and, in a Word, Lin 
ving in Some meafure the Whole ‘a different 
Drefs than what I had at firft drawn it up 
in, and what it now appears in, 

énd as for the Notes, which may. bé 
thought too large, I confefs I might have 
fhortned them, and had Thoughts of doing 
it, by cafting fome of them into the Text, as 
an mgenious learned Friend advifed. But 
when I began to do this, I found it was ina 
manner to newemake all, and that I fhould 
be necefitated to tranferibe tbe greateft part 
of the Book, which. (having no Affiftant) 
would have been too tedious for me. . I then 
thought it beft to pare off from fome, and to 
leave out others, and accordingly did fo in 
many Places, and would have done it in 
more, particularly, in many of the Citati- 
ons of the Ancients, both Poets arid others, 
as alfo in-many of the Anatomical Obfer- 
vations, and many of my own and others 
Obfervations. But then I confidered as to’ 
the Firft, that thofe Citations do, many of 
them, fhew the Senfe of Mankind about God's 


Works, and that the moft of them may be 
acceptable 


mer loth READER: 


acceptable to Young Gentlemen at the Uni- 
verfities, for whofe Service thefe Leétures 
are greatly intended by me, And as to the 
Anatomical Notes, and fome others of the 
like Nature, moft of them ferve either to 
the Confirmation, or the Illuftration, or Ex 
_ plication of the Text, if not to the Learned, 
yet to the unskilful, lefs learned Reader ; 
for whofe fake, if I had added more, I be- 
lieve he would forgive me. And laftly, as 
to the Obfervations of my felf and fome others, 
where it happens that they are long, it is 
commonly where a Neceffity lay upon me of 

fully exprefing the Author's Senfe, or where 
the Thing was new, and never before Pub- 
lifhed 5 in which Cafe, it was neceffary to be 
more Exprefs and Particular, than in Mat- 
ters better known, or where the Aubors may 
be referred unto. 

Flow acceptable this Piece may be, I am 
no Judge. Wabent fua fata Libelli. But 
if I find Encouragement, I bave another Part — 
relating to the Heavens, that I can foon fit 
up to fee the Light. 
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SURVEY 


-Terraqueous Globe. 


INTRODUCTION. 


N Pfal. 111. 2. The Pfalmift afferts, That 
the (1) Works of the Lord ave great ; fought out 
of all them that have Pleafure therein. ‘This is 
true of al] God’s Works, particularly of his 
Works of Creation: Which, when forght out, or, as 
the Hebrew Word (2) fignifieth, when beedfully and 
deeply pried into, folicitoufly obferw’d, and enquir’d out, 
efpecially when clearly difcovered to us; in this 


(1) Ic is not unlikely that che Pfalmift might mean, ac leaft 
have an Eye to, the Works of the Creation in this Text, the 
Word “WYO being the fame that in Plal. 19. 1. is tran- 
flated God’s Handy-work, which is manifeftly applied to the 
Works of Creation, and properly fignifieth Fadum, Opus, Opi« 
ficium, from * WY Fecit, Paravit, Aptavit. And faith Kircher, 
Significat talem effettionem, qua aliquid exiftit vel realiter, veb | 
Hens vel ut non fib in priflina ftatu quo fuit. Goncord. p. 2. 
col. 931. 

(2) OY guafivit, perquifivit, fcifcitatus eft, Buxtor, itt 
oy Et finul importat curam, ¢ folicitumine tt Conrad. 
Kirch, ib, p. a. col, 1174 | 
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2 Survey of the 

Cafe, I fay, we find thofe Works of GOD abundant- 
ly to deferve the Pfalimift’s Character of being Great 
and Noble ; inafmuch as they are made with the 
moft exquifite Art, (3) contrived with the utmoft 
Sagacity, and ordered with plain wife Defign, and 
miniftering to admirable Ends. For which Reafon 
ot. Paul might well affirm of thofe Mosjpare of God, 
(4) That the mvifble Things of God, even bis eternak 
Power and Godhead, ave wnderftood by them. And in- 
deed they are the moft eafy and intelligible De- 
monfirations: of the Being and Attributes of God ; 
(5) efpecially to fach as are unacquainted with the 


(3) Quod fi omnes. mundi partes ita conftituta funt, ut neque ad: 
ufum meliores potuerint effe, neque ad fpeciem pulchriores; videa- 
mus utrum ea fortuita fint, an eo ftatu, quo coherere nullo modo 
potverint, nift fenfa moderante, divinaque providentiae Si ergo 
meliora funt ea, que Natura, quam illa, que Arte perfecta funt 2 
Nec Ars efficit quid fine vatione : Ne Natura quidem rationis expers 
eft habenda. Qui igitur convenit, fignum, aut tabulum pidam 
cua adf{pexeris, feire adhibitam effe artem; eumque procul curfure 
navigh videris, non dubitare, quin id ratione atque arte movéd- 
burs aut cum Solarium, &c. Mundum autem, qui ey has ipfas. 
artes, ¢y earum artifices, dy cunéa compleGatur, confilii & ra. 
Fionis effe expertem putare ? Quod fi in Scythiam, aut im Britans 
alam, Spheram aliquis tulerit hanc, quam nuper familiaris nofler 
effecit Pofidonins, cujus fingule converfiones idem efficiunt in Sole, 
gc. ———— quod efficitur in colo fingulis diebus 5 noctibus ; quis in 
wld barbarie dubitet, quinea Sphara fit perfeéla ratione 2 i an- 
tem dubitant de Mundo, ex quo ¢y oriuntur, gy fiunt omnia, cafune 
apfe fit effedlus,———— an ratione, an mente divind.: Et Archimedene 
arbitvantur plus valuiffe in imitandis Sphare converfionious, quam. 
Naturam in efficiendis, prafertim chm multis partibus fint illa per- 
fetta, quam hac fimulata, folertins, &c. Cicer. de Nat. Deor. |. 25. 

(4) And a little before he faith of Natuye ic felf, Omaem ergo 
regit Naturam ipfe (Deus, | doc. 

(5) Mundus codex eft Dei,in quo-jugitér legere debemus. Bexnard. 
Serm. , | 

_Arbitvor nullam gentem, neque hominum focietatems, apud* quos 
ula Deorum eft religio, quidquam habere facris Eleufiniis aut Sarho~ 
bhraciis fimile : Ea tamen objcuré docent que profitentur : Nature 
vero opera in omnibus animantibus juné perfpicua, Galen. de UL. 
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Subtilties of Reafoning and Argumentation 5; as the 
greateft part of Mankind are. ~ Bae ays 
~dIt may not therefore be unfuitable to the Na. 
ture and Defign of Leétures (6) founded by one of 
the greateft Virtuofo’s of the laff Age, and infii- 
tuted too on purpofe for the Proof of the Chrifian 
Religion again? Atheifis and other Infidels, to 
improve this occafion in the Demonfiration. of the 
Being and Attributes of an infinitely wife and 
powerful Creator, from a curfory Survey of the 
Works of Creation, or (as often called) cf Na- 
ture. 3 
Which Works belong either to our Tervaqueous 
* Globe, or the Heavens. : 

Tfhall begin with our own Globe, being neareff, 
and falling moft under our Senfes. Which being a 
Subject very various and copious, for the more 
methodical and orderly Proceeding upon it, I 
fhall diftribute the Works therein, ; 
| I. Into fuch as are not properly Parts, but Ape 
| pendages or Out works of the Globe. : 

Il. The Globe it felf, 


LLL LE EET TE ET ED BETTE MEET a, 


6) Philofophia. eff Catechifmus ad Fidem. Cytih x. cones 
Tul. | | , 


4 Survey of the Book f. 


BOOK E 
Of the Out-works of the Terraqueons 


Globe, the Atmof{pbere, Light, .and 
Gravity. 


CHAP. I. 
Of the Atmofphere in general. 


Seow Atmofphere, or Mafs of Air, Vapours 
and Clouds, which furrounds our Globe, will 
appear to be a matter of Defign, and the infinitely 
wife Creator’s Work, if we confider its Nature and 
Make (1), and its Ue to the World (2). 

1, Its Nature and Make, a’ Mafs of Air, of fub- 
tile penetrating Matter, fit to pervade other Bo- 
slies, to penetrate into the inmoft Recefles of Na- 
fure, to excite, animate, and fpiritualize , and in 
fhort, to be the very Soul of this lower World. A 
thing confequently 

2. OF greateft Ufe to the World; ufeful to the 
Life, the Health, the Comfort, the Pleafure, and 
~Bafinefs of the whole Glabe. It is the Air the 


— 


reer ty =. 


(1) Mundi pars eft Aer, Cy quidem neceffaria : Hie eff enive 
gui caelum terramque conneit, &c. Senec. Nat. Qu. |, 2. c. 4 

(2) Ipfe Aer nobifcum videt, nobifeum audit, nobifcum fonat ;. 
aihil enim eorum fine eo fieri potest, &c. Cicer. de Nat. Deor, 
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whole 


Chap. |  Atmofphere. ® 
‘whole Animal World breathes, and liveth by 3 noe 
enly the Animals inhabiting the Earth (||) and 

| B 3 | ATT, 


(||) As the Airis of abfolute Neceffiry to Animal Life, fo it is 
meceffary that ic fhould be of a due Temperament or Confiftence ; 
not foul, by reafon that fuffocareth ; nor too rare and thin, be- 
caufe thac fufficeth nor: with Examples of each of which, I 
thallea little entertain the Reader. In.one of Mr. Hawhesbee’s 
Compreffing Engines, I clofely fhut up a Sparrow withous forcing 
any Air in; and in lefS than an Hour the Bird began to pant, 
and be concerned ; and in lefs chan an Hour and a Half.to be 
fick, vomit, and more out of Breath ; and in two Hours time 
was nearly expiring. — 

Another I putin, and compreffed the Air, bur the Engine 
leaking, I frequently renewed the Compreffure; by which 
means, (although the Bird panred a little after the firft Hour,) 
yet after fuch frequent Comprefflures, and immiffion of frefl: 
Air, it was very little concerned, and taken ont feemingly un. 
burt after three Hours. 3 

After this I made two other Experiments in comprefied 
Air, with the Weight of two Atmofpheres injefted, the En. 
_ gine holding tight and well; the one with the great “Tit. 
moufe, the other with a Sparrow. For near an Hour they 
feem’d but little concerned ; but after that grew fainter, and 
in two Hours time fick, and in three Hours time died. Ano- 
ther thing I took notice of, was, thac when the Birds were | 
fick, and very reftlefs, I fancied chey were fomewhat relieved 
for a fhort Space, with the Morion of the Air caufed by their 
fluttering, and fhaking their Wings, (a thing worth erying im» 
the Diving-Bell.) 1 {hall leave the ingenious Reader to judge 
what the caufe was of both the Birds living longer in come 
preffed, than uncompreffed Air; whether a leffer quantity of 
Air was not fooner fouled and rendered unfir for Refpiration, 
than a greater. 

From thefe Experiments, two Things are manifefted ; one 
is, that Air, in fome meafure comprefied, or rather heavy, is 
neceffary to Animal Life. Of which by and by. The other, 
that frefh Air is alfo neceffary., For pent up Air, when over- 
charged with the Vapours emitted out of the Animal’s Body,’ 
becomes unfit for Refpiration, For which Reafon, in the Diving. 
Bel, atcer fome time of ftay under Water, they are forced to 
come up, and take in frefh Air. But the famous Cornel Drebett 
contrived not only a Veffel ro be rowed under Wate, but alfo 
g Liquor to be carried in thar Veffel, chat would fupply the 
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want of frefh Air. The Veffel was made for King Fames Te 
Ic carried twelve Rowers, befides Paffengers. It was tried in. 
the River of Thames ; and one of the Perfons that was in that 
Submarine Navigation was then alive, and told it one, that re- 
Jated the Matter to our famous’ Founder, the Honourable, and 
moft Ingenious Mr. Boyl. As tothe Liquor, Mr. Boy! faith, he 
diicovered. by a Dottor of Phyfick, who married Drebell’s 
Daughter, that it was ufed from time to time when the Air 
1 the fubmarine Boar was clogged by the Breath of the 
Company, and thereby made unfit for Refpiration ; at which 
time, by unftopping a Veffel full of this Liquor, he could 
fheedily reftore to the troubled Air fuch 4 proportion of Vital 
Parts, as would make ir again for a good while fir for Refpi- 
ration. The Secret of this Liquor Drehei would never difclofe 
to above one Perfon, who himfelf affured Mr Boyl what it 
was, Vid. Boyl Exp. Phyf. Mech. of the Spring of the Air. Exp, 
41 in che Digres, i ee 
And as too grofs, fo too rare an Air is unfit for Refptrati- 
om, Not to mention the forced Rarefattions made by the 
Air-pumip, ia the following Note; it is found, that even the 
extraordinary natural Rarefactions, upon the Tops of very high. 
Hills, much affect Refpiration, An Ecclefiaftical Perfon, who 
had vificed the high Mountains of “rmenia, (on which fome 
fancy the Ark refted,) told Mr. Bayl, that whilft he was on 
the upper part of them, he was forced to fetch his Breath 
oftener than he was wont. And taking notice of it when he 
came down, the People told him, that it was what happened 
to them when they were fo high above the Plain, and that‘it 
was a common Obfervation among them. | The like Obferva- 
tion the fame Ecelefiaftick made upon the! Top of a Moun- 
tain in the Cevennes. So a learned Traveller, and curious Per- 
fon, on one of the higheft Ridges of the Pyrenees, called Pic 
de Midi, found the Air not fo fit for Refpiration, as the com- 
mon Air, but he and his Company were fain to breawhe fhor- 
ter and oftener than in the lower Air. Vid. Phil. Tranfaéd. 
No. 63, Or Lowthory’s Abvidg. Vol. 2. p. 226, 
Such another Relation che learned Fofeph Acofta gives of 
himiclf and his Company, that, when they paffed the high 
Mountains of Peru, which they call Periacaca, (to which he 
faith, the Alps themfelves feemed to them but as ordinary 
Houjes, in resard of high Towers,) He and his Companions were 
furprized with fuch extreme Pangs of Straining and Vomiting, 
(nol without cxfling up of Blood too,) and with fo violent a 
. Dijlemper, that he concludes he frould undoubtedly have died ; 
but that this lafted not above three or four Hours, before they 
carte intowa more convenient and natural Temperature of the Air, 
All which he concludes proceeded from the too great fubtilty 
aid delicacy of the Air, which is not proportignable to hus 
otc mane 
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Air (4), but thofe of the Waters (5) too. Without it 
| | B 4 | moft 


_ mane Refpiration, which requires a more grofs apd temperate 
Air. Vid. Boy!, ubi fupra. os 

Thus it appears, that an Air too Subtile, Rare, and Light, is 
—unfic for Refpiration : Bur the Caufe is nor the Subtilty or too 
great Delicacy, as Mre Boy! thinks, buc the too great Lightnefs 
thereof, which renders it unable to be a*Counterballance, or 
an Antagonift to the Heart, and all the Mufcles miniftering to 
Refpiration, and the Diaftole of the Heart. Of which fee Book 
4. Chap. 7. Note 1. | 

And as our Inability to live in too rare and light am Air 
may difcourage thofe vain Attempts of Flying, and Whimnfies 
of paffing to the Moon, dc. fo our being able to bear an 
theavier Stare of the Air is an excellent Provifion for Mens Oc- 
cafions in Mines, and other great Depths of the Earth ; and 
_ thofe other greater. Preflures made upon the Air, in the Di- 
ving-Bell, when we defcend into great Depths of the Waters. 

(4) That the Inhabitants of the Air, (Birds and Infetts,) need 
che Air as well as Man, and other Animals, is manifeft from, 
their fpeedy dying in too feculent, or too much rarefied Air; 
of which fee the preceeding and following Note 6. But yer 
Birds and Infects (fome Birds at leaft) can live in a rarer 
Air than Man. Thus Eagles, Kites, Herons, and divers other 
Birds, chat delight in high Flights, are not affetted with the 
rarity of the Medium, as thofe Perfons were in the preceding 
Nore. So Infects bear the Air-pump long, as in the following, 
Note 6. 

(s) Creatures inhabiting the Waters need the Air, as well 
as other Animals, yea, and frefh Air coo. The Hydvocanthart 
of all Sorts, borh great and fmall, the Notonedti, Squille aquar 
tice of all Sorts, the Nymphe of Gnats, and many other Wa- 
ter-Infetts, have a fingular Faculty, and an admirable Appara- 
tus, to raife their back Parts to the Top of the Waters, to 
cake in frefh Air. It is pretty to fee, for Inftance, the Hy- 
drocanthari come and thruft their Tails out of the Water, and 
take in a bubble ot Air, at the tip of their Vaginz and Tail, 
and then nimbly carry it down with them into the Waters 5 
and, when that is fpent, or fouled, to afcend again and Fes 
Crit it. 

So Fifhes alfo are well known to fe Refpiration, by paffing 
the Water through their Mouths and Gills. Bue Carps will live 
out of the Warers, only inthe Air; as is manifeft by the Ex- 
periment of their way of Fatting chem in Holland, and which 
hath been prattifed here in England, viz. they hang them up im 

a Cellar, or fome cool Place, in wet Mofs in a fmall Net, es 
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minft Animals live fcarce halfa Minute (6) ; and o- 
thers, that are the moft accuftomed to the want of 
it, livenot without it many Days. 

7 And 


* 
their Head out, and feed them with white Bread foaked in Milk 
for many Days. This was told me by a Man very curious, and 
of great Honour and Eminence, whofe Word (if I might name 
him) no Body would queftion: And it being an Inftance of the 
Refpirarion of Fifhes very fingular, and {omewhat out of the way, 
¥ have for the Reader’s Diverfion taken notice at. 

($) By Experiments I made my felf in the Air-pump, in 
September and Odober, 1704; 1 obferved that Animals whofe 
Hearts have two Ventricles, and no Foramen Ovale, as Birds, 
Dogs, Cats, Rats, Mice, gsc. die in lefs than half a Minute, 
countiag from the very firft Exfuétion ; efpecially in a {mall 
Receiver. | 

A Mole (which I fufpetted might have born more than other * 
Quadrupeds) died in one Minute (without Recovery) ina large 
Receiver ; and doubtlefs would hardly have furvived half a 
Minute ina fmall Receiver, A Bat (although wounded) fu- 
fiained the Pump two Minutes, and revived upon the re-ad- 
maiffion of the Air. After that, he remained four Minutes and 
@ halt, and revived. Laftly, After he had been in five Minutes, 
he continued gafping for a time, and after twenty Minutes I re- 
admitted the Air, but the Bat never revived. 

As. for Infedts : Wafps, Bees, Hornets, Grafhoppers, and Lady- 
Coms feemed dead in appearance in two Minutes, but revived 
inthe open Air in cwo or three Hours time, notwichftanding 
they had been in Vacuo twenty-lour Hours. 

The Ear-wig, the greac Staphylinus, the great black lowfy 
Beetie, and fome other Infeéts would feem unconcerned at the 
Vacuum a good while, and lie as dead ; but revive in.the Air, 
although fome had Iain fixteen Hours in the exhaufted Re- 
ceiver, 

Shailes bear the Air-pump prodigioufly, efpecially thofe in 
Shells ; two of which lay above ewenty-four Hours, and feemed 
not much affected. The fame Snailes t left in twenty-eight 
Hours more after a fecond Exhauftion, and found one of them 
Quice dead, but the other revived. 

Frogs and Zoads bear the Pump long, efpecially the former, 
& large Toad, found in the Houfe, died irrecoverably in lefs than 
fix Hours. Another Toad and Frog I putin rogether, and the 
Toad was feemingly dead in two Hours, but the Frog juft 
alive. After they had remained there eleven: Hours, and 
fceiningly dead, the Frog recovered ia the open Air,. only 
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And not only Animals themfelves, but even 
Trees and Plants, and the whole vegetable Race, 
owe their Vegetation and Life to this ufeful Ele- 
ment ; as will appear when I come to {peak of 
them, and as is manifeft from their Glory and 
“Verdure in a free Air, and their becoming Pale and 
‘Sickly, and Languifhing and Dying, when by any 
means excluded from it (7). ° Ty 

Thus ufeful, thus neceflary is the Air to the Life 


of the animated Creatures; and no lefs is it to the 
Motion and Conveyance of many of them. - All 
the winged Tribes owe their Flight and Boyancy 
(8) hereunto, as fhall be fhewn in proper Place : 


And even the watery Inhabitants themfelves cannot 
Thee : afcend 
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weak, but the Toad was quite dead. The fame Frog being 
put in again for cwenty-feven Hours, then quitedied. 

The Animalcules in Pepper-Water remained in Vacuo twen- 
_ ty-four Hours. And after they had been expofed a Day or two 
to the open Air, I found fome of them dead, fome alive. 

(7) That the Air is the principal! Caufe of the Vegetation of 
Plants, Borelfi proves in his excellent Book de Mot. Animal. Vol. 
2. Prop. 181. And ia the nexe Propofition, he afferteth, In 
Plantis quoque peragi Aeris re/pirationem quandam imperfectam, 
d qua earum vita pendet, gy conjervatur. But of this more, 
when I come to furvey Vegetables. 

Some Lettice-Seed being fown upon fome Earth in the open Air, 
and fome of the fame Seed at the fame tinte upon other Earth im 
a Glafs-Receiver of the Pneumatick Engine, afterwards exhaufled 
of Air: The Seed expofed to the Air was, grown up an Inch and 
half high within eight Days ; but that in the exhaufled Receiver 
not at all, And Air being again admitted into the faid emptied 
Receiver, to fee whether any of the Seed would then come up, 
it was found, that in the fpace of one Week it was grown up 
Yo the Height of two or three Inches. Vid. Phil. Tranf. Nr. 23. 
Lowth. Abridg. Yol..2. p. 206. 

(8) In-volucribus pulmones perforati aerem infpiratum in totarm 
wenttis cavitatem admittunt. Hujus ratio, ut propser corporm 
eruncum aere repletum, ¢y quai extenfum, ip(a mags. volatilia 
evadant, faciliufque ab aere externo, propter intimi penum, fullen- 
gentur. Equidem pifces, quo leving in aquis natent, in Abdoinine 
wae ts Mis Si oa er weficds 
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afcend and defcend in their Elemént) well with- 
out it (9). | 
But 
weficas acre inflatas geflant < pariter ty volucres, propter corporis 
truncum aere impletum dy quafi inflatum, nudo aeri incumbentes, 
minus gravantur, proindeque leviis & ‘expeditins volant. Wilks 
de Anim. Brut. pir. c. 3. fe 
(9) Fifbes, by veafon of -their Bladder of Air within them, can 
fufiain, or keep themfelves in any Depth of Water « For the Air in 
that Bladder being msye or lefs comprefjed, according to the 
Depth the Fifh fwims at, takes up move or lefs Spaces and con- 
fequently, the Body of the Fifh, part of whofe Bulk this Bladder 
w, H greater or lefs according to the: feveral Depths, and yet re- 
tains ithe fame Weight. Now the Rule de Infidentibus humido 
ws, that a Body, that is heavier than fo much Water, as # equal in 
Ruantity to the Bulk of it, will fink 5 a Body that is lighter, 
will fwin, a Body of “equal Weight’ will veft in any part ~of 
, the Water. By this rule, if the Fifh, in the middle Region of the 
Water, be of equal Weight tothe Water, that is commenfurate to 
tie Bulk of it, the Fifh will ref} there without any Tendency up- 
wards oy downwards : And if the Fifh be deeper in the Water, 
the bulk of ihe Fifh becoming: lefs by the conepreffion of the Blad- 
der, and yet vetaining the fame Weight, it will fink, and reff at 
the Bottom, And on the osher fide, if the Fifh be ‘higher than 
the imiddle Region, the «ir dilating it felf, and the Bulk of 
the Fifh confequeutly increafing, but not the Weight, the Fifh will 
vife upwards, and reft at the Top of the Water. . Perhaps the Fifh 
. by (ome Adtion can emit Air out of its Bladder, ~— and, when not 
enough, take in Air, —~and then it will not be wondered, that there 
fhould be always a fit Proportion of Air in all Fifhes to ferve 
their Ufe, &c. Then follows a Method of Mr. Boyl tO experi- 
ment the Troch of this. After Which, in My, Lowthorp’s A- 
bridgment, follow Mr. Ray's Obfervarions, viz. I think, that 
~ hath hit upon the true Ufe of the Swimming-Bladders in « 
Fifhes. For, t. It hath been obferved, that if the Swimming- 
Biadder of any Fifh be pricked or broken, fuch a Fifh finks pre 
fently to the Lottom, and can neither fupport or raife it felf up 
m thé Water. 2.° Flat Fifkes, as Soles, Plaije, Xc. which lie 
always grovelling at the bottom, have no Swimming-Bladders that 
ever I could find. 3 In mofh Fifbes there i a manifeft Channel 
~ Feading frem the Gullet-——to the faid Bladder, which without 
doubt fevves for the conveying “Air thereunto. ——In the Coat “of 
This Bladder is a mufculous Power to contratt it when the Fifh 
fils, “See more very Curious Obfervations relating to this Mac- 
ter 
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~ But it would be tedious to defcend too far into 
Particulars, to reckon up the many Benefits of this 
noble Appendage of our Globe in many ufeful En- 
-gines (10) ; in many of the Funétions and Operati- 
ons of Nature (11); in the Conveyance of Sounds ; 
and a thoufand Things befides. And I fhall i 
' ju 


ter, of the great Mr. Ray, as alfo of the curious anonymous 
Gewrleman in the ingenious Mr. Lowthorp’s Abridgment, before 

cited, p. 845. from Phil.. Tranf. N. 114, 115. eat 
(1o} Among the Engines in which the Air is ufeful, Pumps 
may be accounted not contemptible ones, and divers other 
Hydraulical Engines, which need not to be: particularly infift- 
ed on. In thefe-rhe Water was imagined to rife by che Power 
of Suction, to avoid a Vacuum, and fuch unintelligible Stuff; 
buc the juftly famous Mr. Boy! was the tirft that folved thefe 
Phanomena by the Weight of the Atmofphere. His ingenious 
and curious Obfervations and Experiments relating hereto 
may be feen invhis little Tract, Of the Caufe of Attraétion by 

Suction, and divers other of his Tracts. . 
| (41) It would be’ endlefs to fpecify the Ufes of the Air in 
Nature’s. Operations : I fhall therefore, for a Sample only, 
name it’s great Ufe co the World in conferving’ Animated Bo- 
dies, whether endowed with Animal or Vegetative-Life, and 
at’s contrary quality of diffolving other Bodies ; by which 
means many Bodies, that would prove Nufances tothe World, 
are put out.of the way, by being reduced inro their firft Prin. 
ciples, (as we fay,) and fo embodied with the Earth again. 
Of it’s faculty as a Menftruum, or iv’s power to diffolve Bodies ; 
I may inftance in Chryftal-Glaffes, which, with long keeping, 
efpecially if nov ufed, will in time be reduced inco a Powder, | 
as Ihave feen. So divers Minerals, Earths, Scones, Foffil-Shells, 
Wood, gc. which from Noah’s'Flood, at leaft for many Ages, 
have lain under Ground, fo fecure from Corruption, that, on 
the contrary, they have been thereby made much the ftronger, 
have in the cpen Air foon mouldered away. Of which 
laft, Mr. Boy! gives an Inftance (trom the Differtation de admi- 
randis Hungar. aquis) of a great Oak, like a huge Beam, dug 
out of a’ Sale Mine in Tranfilvania, fo bard, that it would noé 
eafily be wrought upon by Iron Tools, yet, being expofed to the Air 
out of the Mine, it became foe rotten, that in four Days it was 
exfy to te broken, and crumbled between one’s Fingers. Boyl’s 
Sujpic. about fome hid. Qual. in the Air, p. 28, “c the 
aie tgs Ftd * rees 
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jeit mention the admirable Ufe of our Atmofphere 
in miniltering to the enlightening of the World, by. 
it’s reflecting the Light of the heavenly Bodies to 
us (12); and refracting the Sun-beams to our Eye, be- 
Fore it ever furmounteth our Horizon (13); by which 
means the Day is protracted thoughout the whole 
Globe ; and the long ‘and difmal Nights are fhor- 
tened in the frigid Zones, and Day fooner ape 
proacheth them, yea the Sun it felf rifeth in ap- 
pearance (when really it is abfent from them) to 
the great Comfort of thofe forlorn Places (14). 
he : Bue 
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‘Trees turned owt of the Earth by the Breaches at Weft-Thurrock 
and Dagenham, near me, although probably no other chan Ad 
der, and interred many Ages ago ina rotten oazy Mold, were 
exceedingly tough, hard, and found at wit; but, being expo- 
4ed to the Air and Warer, foon became fo rotten as to be cruin. 
Ms between the Fingers, See my Obfervations in Philof. Tran- 
fact. Nr. 235. 

(12) By Refleching the Light of the heavenly Bodies to us, 1 
mean that Whitenefs, or Lightnefs which is in the Air in Day- 
time, caufed by the Rays of Light {triking upon the Particles 
ot che Armofphere, as well as upon the Clouds above, and the 
other Objects beneath upon the arth. Tothe fame Caufe alfo 
we owe thé Twilight, we. to the Sun-beams touching the up- 
permoft Particles of our Atmofphere, which they do when the 
Sun is abour eighteen Degrees beneath the Horizon. And as 
the Beams reach more and more of the airy Parcicles, fo Dark: 
mefs goes off, and Day-lighe comes on, and encreafeth. For 
an Exemplification of this, the Experiment may ferve of cranf- 
mutting a few Rays ef che Sun through a final! Hole into a dark 
Room: By which means the Rays which meet with Duft, and 
other Particles flying in the Air, are rendered vifible 5 or 
(which amounts to the fame) thofe fwimming fmall Bodies are 
rendered vifible, by their reflecting the Light of che Sun-beams 
tothe Eye, which, wichour fuch Reflettion, would it felf be in- 
vifible. . 

The Azure Colour of the Sky Sir Ifsac Newton attributes to 
Vapours beginning to condenfe,. dthat are nor able to ree 
ficet che other Colours. V. Optics jw 2. ‘ 

_ (43) By the Refractive Power of the Air, the ‘Sun, and the O- 
ther heavenly Bodies feem higher than really they are, pane 
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But pafling by all thefe Things with only a bare 
mention, and. wholly omitting others that might 
have been named, I fhall only infift upon the ex- 
cellent Ufe of this noble circumambient Companion 
| of 


ally near the Horizon. What the Refractions amount unto, 
what Variations they have, and what Alterations in time they 
eaufe, may be briefly feen ina little Book called, The Artiftcias 
Clock-maker, Chap. 11. Ah 0 wor 

Although this inflective Quality of the Air be a great Incumbrance 
and Confufion of Aftronomical Obfervations ;———yet it is not without 
fome confiderable Benefé to Navigation; and indeed in fome Cafes, 
the Benefit thereby obtained is much greater, than would be the 
Benefit of having the Ray proceed in an exatt firaight Line. 
{Then he mentionsthe Benefit hereof to the Polar Parts of the 
World.] But this by the by, (faith he.) The great advantage ¥ 
sonfider therein, is the firft difcovery. of Land upon the Sea; for 
by means hereof, the Tops of Hills and high Lands. ave raifed up 
into the Air, fo as to be difcoverable feveral Le-gu2s farther off 
on the Sea, than they vould be were there no juch Refraction, 
which ws of great Benefit to Navigators for fleering their Courfe im 
the Night, when they approach near Land , and likewife for di- 
vecling them inthe Day-time, much more certainly than the moft 
exad Caleftial Obfervations. could do by the help of an uninfleded 
— Ray, efpeciallyin fuch Places as they have no Soundings, | Then he 
propofes a Method ro find by-thefe means the difleace of Ob. 
jets at Sea.] V. Dr. Hooks’s Poft. Works. Led. of Navig. px 
466, | 

(14) Cum Belga innova Zembla hybernarent, Sol ills, apparusé 
$6 diebus citins, quam revera in Horizonte exifleret, hoc eft, cum ad- 
buc infra Horizentem deprefJus effet quatuor circiter gradibus, ¢¢ 
quidem. aere fereno. Waren. Geog. c. 19. Pr. 22. 

{ Thefe Hollandess | found, that the Night in that place fhorten- ° 
ed no lefs than a whole Month ; which muft needs be a very great 
Comfort to all fuch Places, as lie very far towards the North and 
Sonth Poles, where the length of Night, and want of feeing the 
Sun, cannot chufe but be very tedious and irkfome. Book. Ibid. 

[By means of the Refractions,] we found the Sun to rije 
twenty Minutes before it fhould ; and in the Evening to remain 
above the Horizon twenty M nutes (or thereabouts) longer than ik 
fhould. Captain Fames’.ourns in Boyl of Cold. Tir, 18. p. 
399, %. 
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of our Globe, in refpeét of two of its Meteor’s, the 
Winds, and the Clouds and Rain (15). | 


CR AY. i 
Of the Winds. (*). 


O: pafs by other Confiderations, whereby I 
might demonftrate the Winds to be the infi: 

nite Creator’s Work, I fhall infift only upon their 
great ufefulnefs to the World. And fo great is their 
} | Ufe, 


(15) Aer-——in Nubes cogitur ; humoremque colligens terram auget 
tmbribus : tum effluens huc-¢y illuc, ventos efficit. Idem annuas 
frigorum ¢y calorum facit varietates : idemque Uy volatus Ali- 
tum fuftinet, ¢y fpiritududtus alit dy fuflentat animantes. Cicer: 
de Nat. Deor. I. 2. | 

(1) Ventus eft aer fluens, is Seneca’s Definition, Na. Qu. 1. 5. 
And as Wind isa Current of the Air, fo that which excites 
or alters irs Currents may. be juftly faid to be the Caufe of 
the Winds. An equipoife of the Atmofphere produceth a 
Calm ; but if that wquipoife be more or lefS taken off, a 
. Stream of Air, or Wind, is thereby accordingly produced ei- 
ther ftronger or weaker, {wifter or flower. And divers things 
there are that may make fuch Alterations in the equipoife or 
ballance of the Atmofphere, viz. Bruptions of Vapours from 
Sea or Land ; Rarefa¢tions and Condenfations in one place 
more than another ; che falling of Rain, preflure of the Clouds, 
¢yc. Pliny, |. 2. c. 49. tells us of a certain Cavern in Dalma- 
tia, called, Senta, in quem, faith he, dejeffo levi pondere, quam- 
vis tranquillo die, turbini fimilis emicat procella. But as co Caves 
it is obferved, chat they often emit Winds more or lefs. Dr. 
Conner, taking notice of this matter, fpecifies thefe, In regio 
Neopolitano ex immani Cumane Sibylle antro tenuem ventum effiu. 
entem percept. . The like he obferved: at the Caves at Baia, 
and in fome of the Mines of Germany, and in the large Salt- 
Mines of Cracow in Poland. Ubi, faith he, opifices, ¢ iple fo- 
dine dominus Andreas Mor{tin, Nob. Polonus, mibi.afferuerunts 
quod tanta aiquando Ventorum tempeftas ex ambagiofis fli 

oding 
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Ufe, and of fuch abfolute Neceflity are they to the 
Salubrity of the Atmofphere, chat all the World 
would be poifoned without thofe Agitations there- 
of. We find how putrid, fetid, and unfit for Re- 
fpiration, as well as Health and. Pleafure, a ftag- 
nating, confined, pent-up Air is. “And, if the whole 
Mafs of Air and Vapours was always at Reft, and. 
withont Motion, inftead of refrefhing and anima- 
ting, 1t would fuffocate and poifon all the ens : 

¢ DUC 


fodine ‘receffibus furgere folebat, quod laborantes foffores humé 
profternebat, nec non portas ¢y domicilia (que fibt in hac foding 
artifices exftruunt) penitus evertebat. Bern. Connor Diflert. Med. 
Phyf. p. 33. Artic. 3. yi 
And as great Caves, fo great Lakes fometimes: fend forsts 
Winds. So Gaffendus faith the Lucus Legnius doth, E qua 
dum exovitur fumus, nubes haud dubié creandaeft, que “fit brevi 
in tempeftatem faviffimam exoneranda. Gaflend. Vit.’ Peircske L 
 p..4F7: 
fivtie moft univerfal and conftanr Alcerations of the Baf- 
' Jance of the Atmofphere are from Heat and Cold. This is 
manifeft in the General Frade-Winds, blowing all the Year be- 
tween the Tropicks from Ea to Weft: The caufe of whieh 
is doubrlefs the Sun’s daily Progrefs round thar parc of the Globe, 
and by his Heat rarefying one parr of the Air, whilft the cooler 
and heavier Air behind prefierh after. So the Sea and Land 
Breezes in Note 4. And fo in our own Climate, the Northerly 
and Southerly Winds (commonly efteemed the Caufes of cold 
aad warm Weather,) are really the Effects of the Cold or 
Warmth of the Atmofphere. Of which I have had fo many 
Confirmations, that Lhave no doube of it. As for Inftance, i¢ 
is nor uncommon to fee a warm Southerly Wind, fuddenly 
ehanged tothe North, by the fall of Snow or Hail; to fee the 
Wind in a frofty cold Morning North, and when the Sun 
kath well warmed the Earth and Air, to fee ir wheel abous to- 
’ wards the Southerly quarters ; and again to turm Northerly or. 
Eafterly inthe eold Evening. It is from hence alfo, that in 
| Thonder-fhowers the Wind and Clouds are oftentimes contrary 
to one another, (efpecially if Hail falls,) the fulery Weather 
below direéting. the Wind one way; and the Cold above the — 
Clouds another Way. took Notice laft March the 1oth 1714, 
(and divers fych like Inftances I-haye had-betore and fince,) + 
. Siesta ee thas, 
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But the perpetual Commotions it receives from the 

Gales, and Storms, keep it pure and healthful (2). 
Neither are thofe Ventilations beneficial only to 
the Health, but to the Pleafure alfo of the Inhabi- 
tan's of the Terraqueous Globe ; witnefs the Gales 
which fan us in the Heat of Summer, without 
which, even in this our temperate Zone, Men are 
fcarce able to perform the Labours of their Calling, 
or 


ty 


that the Morning was warm, and what Wind ftirred was Weft- 
South-Weft, but the Clouds were thick and black, (as generally 
they are when Snow enfues :) A little before Noon’ the Wind 
veered about to North by Weft, and fometimes to other Points, 
the Clouds at the fame time flying fome North by Weft, fome 
South. Weft : About one of Clock it rained a-pace, the Clouds 
flying fometimes North-Eaft, then North, and at laf borh 
Wind and Clouds-fetled North by Weft, at which time Sleet 
fell plentifully, and it grew very Cold. From all which I ob- 
ferve, 1. That alchough our Region below was warm, the Re- 
gion of the Clouds was cold, as the black fnowy Clouds fhewed. 
2. That the firuggle between the warmth of ours and the cold 
of the cloudy Region’ ftopped the airy Currents of both Re- 
gions. 3. That che falling of the Snow through our warmer 
Air melted ic into Rain at firft; bur that ic became Slee af- 
ter the fuperiour Cold had conquered the interiour Warmth. 
4. That, as that Cold prevailed by Degrees, fo by Degrees it 
_ wheeled about both the Winds and Clouds fromwards the 
North towards the South. 

Hippocrates, 1. 2. De Vidt. rat.‘omnes Ventos vel a nive, glacie, 
wehementi gelu, flumninibus, &c. fpirare neceffe judicat. Bartholin. 
de ufu Nivis, c. 4, | | | . 

(2) It is well obferved in my Lord Woward’s Voyage to Con- 
fiantinople, that at Vienna they have frequent Winds, which if 
they ceafe long in Summer, the Plague often enfues : So that it is 
now grown into a Proverb, that if Auftria be not windy, it is 
Subject to Contagion. Bohun of Wind. p. 213. 

From fome tuch Ccmmotions of the Air Iimagine.ir is, that 
at Grand Cairo the Plague immediately ceafes, as foon as the 
Nile begins co overflow ; although Mr. Boyl attributes ir to nge 
trous Corpufcles. Determ. Nat, of Effuv. Chap. 4. 
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or not without Danger of Health and Life: (3) 
But efpecially, witnefs the perpetual Gales which 
throughout the whole Year do fan the Torrid, 
Zone, and make that Climate an healthful and 

pleafant 


All this is more evident, from the Caufe affigned to malig- 
Mant, epidemical Difeafes, particularly the Plague, by my inge- 
nious learned Friend, Dr. Mead ; and thar is, an hot and morft 
Temperament of the Air, which is obferved by Afppocrates, 
Galen, and the general Hiftories of epidemical Difeafes, to at- 
ténd thofe Diftempers. Vid. Mead of Poyfons, Effuy 5. pag. 16160 
But indeed, whether the Caufe be this, or poifonous, malignane 
Exhalations, as others think, the Winds are however very Salu- 
tiferous in fuch Cafes, in cooling ahe Air, and difperfing and 
driving away the moift, or peftiferous Vapours. 

(3) Fuly 8. 1707, (called for fome time after the Hot-Tuefday,) 
was fo exceffively hot and fuffocating, by reafon there was no 
Wind ftirring, thar divers Perfons died, or were in great dane 
ger of Death, in their Harveft-work. Particularly one who had 
formerly been my Servant, a healchy, lufty, young Man, was 
killed by the Heat : And feveral Horfes on the Road, dropped 
down and died, the fame Day. 

_ In the foregoing Notes, having taken notice of fome things 
relating to Heat, although it be fomewhat out of the way, I hope 
the Reader will excufe me if I entertain him with fome Obfer- 
vations I made about the Heat of the Air under the Line, com- 
' pared with the Heat of our Bodies. 7. Patrick, who, as he is 
very accurate in making Barometrical and Thermometrical In- 
ftruments, had the Curiofiry for the nicer adjufting his Thermo- 
meters; to fend two abroad under the care of two very fenfible 
ingenious Men; one to the northern Lat. of 81 ; the other to 
the parts under the Aéquinottial: In thefe two different Cli- 
mates, the Places were marked where the Spirits ftood at che 
fevereft Cold, and greateft Hear. And according to thefe Ob- 
fervations he graduates his Thermometers. With his Standard, 
I compared my ftandard Thermometer, from all the degrees of 
Cold, { could make with Sal Armoniack, &c. to the greateft 
degrees of Heat, our Thermometers would reach to. And with 
the fame Thermometer (of mine) I experimented the greateft 
Heat of my Body, in Fuly 1709. Firft in an hor Day wichouc 
exercife, by putting che Ball of my Thermometer under my Arm- 
pits, and other hotteft Parts of my Body. By which means the 
Spirits were saifed 284 Tenthsof an Inch above che Ball. mer 
, Cc CR eT eS Ue, ae 
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pleafant Habitation, which would otherwife be 
{carce habitable. 

To thefeI might add many other great Cone 
veniencies of the Winds in various Engines, and 
various Bufineffes. I might particularly infift 
upon its great Ufe to tranfport Men to the far- 
fieft diftant Regions of the World, and 1 might 
particularly {peak of the general and coafting 
Trade-Winds, the Sea, and the Land-Breezes; (4) 
the one ferving to carry the Mariner in long Voy 
ages from Eaft to Weft ; the other ferving to waft 

him 


that, 11a much hotter Day, and indeed nearly as hor as any 
Day with us, and after [had heated my felf wich ftrong Exer- 
cife too, as much as I could well bear, I again tried the fame 
Experiment, but could not get the Spirits above 288 Tenths ; 
which J thought an inconfiderable Difference, for fo feemingly 
a very different Heat of my Body. But from fome Experiments 
I have made (although I have unfortunately forgotten ir) im very 
cold Weather, I imagine the Heat of an healthy Body to be al- 
ways much the fame in the warmeft Parcs thereof, both in Sum- 
mer and Winter. Now between thofe very degrees of 284 and 
288, the point of the equatorial Heat falleth. From which Ob» 
fervation it appears, that chere is pretty nearly an equal Contem- 
perament of the Warmth of our Bodies, to chat of the hotteft 
Part of the Atmofphere inhabited by us. 

if the proportion of the degrees of Heat be defired from the 
Freezing-point, co the Winter, Spring, and Summer Air, the 
Heat of Man’s Body, of heated Water, melted Metals, and fo to 
actual Fire ; an account may be met with of ir, by my moft in- 
genious Friend, the great Sir [aac Newton, in Phil. T ranfad, 
Nr. 270. 

(4) Sea-Breezes commonly rife in the Morning about Nine @ 
Clock. —- They firft approach the Shore fogently, as if they were 
afraid to come near it, ——It comes in a fine, fmall, black Curle 
upon the Water, whereas all the Sea between it, and the Shore 
(not yet reached by it) is as [mooth and even as Glafs in comparifon. 
In half an Hour’s time after it has reach'd the Shore, it fans pret- 
ty briskly, and fo increafeth gradually till Swelve a €lock; then it 
is commonly ftrongeft, and lafts fo till Two or Three a very brisk 
Gale, ——After Three it begins ta die away again, and gradually 
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him to particular Places ; the one ferving to,car- 
ry him into his Harbour, the other to bring him 
out. Bot I fhould go too far to take notice of all 
Particulars (5). Leaving, therefore, the Winds, I 
proceed in the next place to the Clouds and Rain. 


ee 
one 


withdraws its force til allis fpent ; and about Five a Clock ——it 
is lulled afleep, and comes no more till next Morning. | 

And as the Sea-Breezes do blow in the Day, and reff in the 
Night, fe on the contrary [the Land-Breezes ] blow in the Night, 
and refi in the Day, alternately (ucceeding each other. —- They 
Spring up between Six and Twelve at Night, and laft til Six, 
Eight, or Ten in the Morning. Dampier’s Difc..of Winds, ch. 4. 

(5) One thing more I believe {cme of my Friends will expect 
from me is, that I fhew the refule of comparing my own Obfer- 
vations of che Winds, with others they know I have trom Jre- 
land, Switzerland, Italy, France, and fome of our Parts of Eng 
fand. Bur the Obfervations being fome of them but of one Year, 
and moft of the reft of but a few Years, I have nor been able co 
determine any great Matters. The chief of what I have obferved 
is, thar the Winds in all thefe places feldom agree, burt when 
they moft certainly do fo, itis commonly when the Winds are 
firong, and of long continuance in the fame Quarter : And more 
Trhink in the Northerly and Eafterly, chan other Points, Alfo 
a {trong Wind in one place, is oftentimes a weak one in another 
place, or moderate, according as places have been nearer, or 
farther diftant. Vid. Phil. Tranfact. Nr. 297, & 321... But sto 
‘give a good and tolerable Account of chis, or any other of the 
Weather, it is neceflary to have good Hiftories thereof from 
all Parts ; which, as yet we have bit few of, and they imperfect, 
for waat of longer and fufficient Ob{fervacions. 
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CHAP. IIL. 
Of the Clouds and Rain. 


Bet? Clouds and Rain (3) we fhall find tobe no 
lefs ufeful Meteors than the la mentioned ; 
as is manifeft in the refrefhing pleafant Shades 
which the Clouds afford, and the fertile Dews and 
Showers which they pour down on the Trees and 


‘Plants, 


_ (4) Ctouds and Rain are made of Vapours raifed from Water, 
or Moifture only. So that I utterly exclude che Notion of Dry, 
Terrene Exhalations, or Fumes, calked much of by moft Philofo- 
phers ; Fumes being really no other than the humid Parts of 
Bodies refpettively Dry, ; 

___ Thefe Vapours are demonftratively no other than fmall Bub- 
bles, or Veficule detatched from the Waters, by the power of 
the Solar, or Subrerraneous Heat, or both. Of which fee Chap, 
§. following Note 2. And being lighter than the Atmofphere,. 
are buoyed up thereby, until they become of an equal Weighr 
therewith, in fome of its Regions, aloft in the Air, or nearer 
the Earth ; in which thofe Vapours are formed into Clouds, Rain, 
Snow, Hail, Lightning, Dew, Mifts, and other Meteors. 

In which work the grand Agent is Cold ; which commonly, 
if nor always, occupies the fuperior Regions of the Air; as is 
manifeit from thofe Mountains which exalt theiy lofty Tops into 
zhe upper and middle Regions, and are always covered with 
Snow and Ice, 

This Cold, if ic approaches near the Earth, prefently precipt- 
tates the Vapours either in Dews : or if the Vapours more copi- 
oufly afcend, and foon meet the Cold, they are then condenfed 
into Mifling, or elfe into Showers of fmall Rain, falling in nue 


merous, thick, {mall Drops : But if thofe Vapours are not only 


copious, but alfo as heavy as our lower Air it felf, (by means 
dheir Bladders are thick, and fuller of Warer.) in this cafe they 
become vifible, fwim bura little Height above the Earth, and 
make what we call a Mift or Foz. Bur if they are a Degree ligh- 
ter, fo as to mount higher, but nor any great Height, as alfo meet 
not with Cold enough to condenfe them, nor Wind to diffipate 
them, they then form ana heavy, thick, dark Sky, lafting often. 

ELENES 
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Plants, which would languifh and die with perpe- 
tual Drought, but are hereby made Verdant and 
Flourifhing, Gay and Ornamental ; fo. that (as 


the 
eterno ieee 
times for feveral Weeks without either Sun or Rain. And’ in 
this cafe, I have fcarce ever known it to rain, cillic hath been 
fieft Fair, and then Foul. And Mr. Clarke, (an ingenious Clergy- 
man of Norfolk, who in his Life-cime, long betore me, took 
Notice of it, and kept a Regifter of the Weather for thirty Years, 
which his learned Grandion, Dr. Samuel Clarke put into my 
Hands, he, I fay,) faith, he fearce ever obferved the Rule to fail 
in all that time ; only he adds, If the Wind be in fome of the 
eafterly Points. But Ihave obferved the fame to happen be the 
Wind where it will. And from what hath been faid, the cafe 
is eafily accounted for, viz. whilft the Vapours remain in the 
fame State, the Weather doth fo too. And fuch Weather is ges 
nerally attended with moderate Warmth, little or no Wind to 
_difturb the Vapours, and an heavy Acmofphere to fupport them, 
the Barometer being commonly high then. But when the Cold 
approacheth, and by condenfing, drives the Vapours into Clouds 
or Drops, then is way made for the Sunebeams, till che fame 
_ Vapours, being by further Condenfation, formed into Rain, fall 
down in Drops.. ; | 
The Cold’s approaching the Vapours, and confequently the 
Alteration of fueh dark Weather I have before-hand perceived, 
by fome few {mall Drops of Rain, Hail, or Snow, now and then 
falling, before any Alreration hatch been in the Weather ; which 
I take to be from the Cold meeting fome of the ftraggling Var 
pours, or the uppermoft of them, and condenfing chem into 
Drops, before ic arrives unto, and exerts it felf upon the main 
Body of Vapours below, . 
¥ have more largely chan ordinary infifted upon this pare of 
the Weather, partly, as being fomewhat out of the way ; bur 
chiefly, becaufe ic gives light to many other Phenomena of the 
Weather. Particularly we may hence difcover the Original of 
Clouds, Rain, Hail, and Snow ; thac they are Vapours carried 
aloft by the Gravity of the Air, which meeting together fo as 
to make a Fog above, they thereby form a Clond : If the Cold 
condenfeth them into drops, they chen fall in Rain, if che Cold 
be not intenfe enough to Freeze them: But if the Cold freezech 
them in the Clouds, or in their fall through the Air, they chen 
become Aail, or Snow, 
_ As co Lightening, and other enkindled Vapours, I need fay 
Afttle im this place, and fhall therefore only obferve, that they 
5 | ows 
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the Pfalmilt faith, Pfal. 65. 12,13.) The little Hills 
rejoice on every fide, and the Valleys fhout for joy, they 
alfo fing. : 

| And, 


owe alfotheir rife to Vapours; but fuch Vapours as are de- 
tached from mineral Juyces, or at leaft-that are mingled with 
them. | | . 
Another Phenomenon refolvable from what hath been faid is, 
why a cold, isalways a wet Summer, viz. becaufe the Vapours 
rifing plentifully then, are by the Cold foon colleéted into Raine 
A remarkable Inftance of this we had in the Summer of 1708, 
parc of which, efpecially abouc the Solffice, was much colder 
than ufually. On #une 12. ic was fo cold, that my Thermo- 
meter was near the point of Woar-Froft, and in fome places } 
heard there was an Hoar Froft; and during all the cool Weather 
of that Month, we had frequent, and large Rains, fo thar the 
whole Month’s Rain amounted to above two Inches depth, which 
is a large quantity for Upminfter, even in the wetteft Months. 
And not only wich us at Upminffer, but in other places, particu. 
Jarly at Zuvich in Switzerland, they feem to have had as unfea- 
fonab'e Cold and Wet, as we. Fult hic menfis —— prater modum 
humidus, ¢y magno quidem Vegetabilibus hominibufque damno. Mul- 
tum computruit Fenum, &c. complains the induftrious and lear- 
ned Dr. 7. F. Scheuchzer. Of which, and other Particulars I 
have given a larger Account in Philof. Tranf. Nr. 321. | 
In which Tranfzdion I have obferved farther, that about the 
Equinoxes we (at Upminfler at leaft) have oftentimes more Rain, 
thanat other Seafons. The reafon of -which is manifeft. from 
what hath been faid, viz. in Spring, when the Earth and Waters 
are loofed from the brumal Conftipations, the Vapours arife in 
great plenty: And the like they do in Autumn, when the Sum- 
mer Heats, that both diMfipated them, and warmed the fuperior 
Regions, are abated ; and then the Cold of the fuperior Regions - 
meeting them, condenfeth them into Showers, more plentiful 
than at other Seafons, when either the Vapours are fewer, or the 
Cold that is to condenfe them islefs. | ~ | ) 
_ The manner how Vapours are precipitated by the Cold, or re- 
duced into Drops, I conceive to be thus: Vapours being; as I 
faid, no other than inflated Veficulz of Water; when they mece 
with a colder Air, than what is contained in them, the con- 
tained Airis reduced intoa lefler Space, and the warery Shell 
or Cafe rendered thicker by chat means, fo as to become heavier 
than the Air, by which they are buoyed up, and confequently 
muft necds fall down, «=: ee Se ei Oe ee oe 
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And, if to thefe Ufes, we fhould add the Ori- 
gine of Fountains and Rivers, to Vapours and the 


Rains, 


As to the Rain of different places, I have in fome of our 
Yranfaions affigned the Quantities, particularly in the laft cired 
Tranfudion, 1 have affigned thefe, viz. the depth of the Rain 
one Year with another, in Engli/h Meafure, if ic was to flagnate 
on the Earth, would amount unto, at Townley in Lancafhire 42 
4 inches ; at Uprninfler in Effex 19 + Inches 3 at Zurich in Swit- 
zerland 32 1 Inches; at Pifa in Italy 42 + Yaches ; ac Paris in 
France 19 Inches¢ and at Lifle in Fianders 24 Inches. 

It would be endlefs to reckon up the Bloody and other prodigi- 
o% Rains, taken notice of by Hiftorians, and other Authors, as 
preternatural and ominous Accidents ; but, if ftrictly pried into, 
will be found owing to aatural Caufes, Of which, for the Rea- 
der’s Satisfaction, I will give an inftance or two. A bloody Rain 
was imagined co have fallen in France, which put the Country 
People into fo great a fright, chat they lefe their Work in the 
Fields, and in great hafte flew co the neighbouring Houfes. 
Peirefe Sine in the Neighbourhood) ftri€tly enguiring into the 
Caufe, found it to be only red Drops coming from a fort of 
Bucter-fly, chat flew about in great Numbers at that time, as he 
concluded from feeing fuch red Drops come from them ; and 
becaufe thefe Drops were laid, Non fupra addficia, non in devexis 
lapidum fuperficiebus, uti debuerat contingere, fi e calo sanguine 
pluiffet 5 fed in fubcavis potins, ac in foraminibus. Acceffit, quod 
parietes iis tingebantur, non qui iv mediis oppidis, fed qui agrorum 
vicini erant, neque fecundum partes elatiores, fed ad mediocrem fo- 
hun altitudinem, quantam volitare Papiliones folent. Gaflend. in . 
Vics Peiresk. ‘L. 2. ‘p.- 186.” 

So Dr. Merret faith alfo, Vluvia Sanguinis quam certiffimé 
conftat effe tantum Infectorum excrementa : Pluvia Tritici quam 
nihil alind efJe quam Hedere baccifere grana a Sturnis devorata 
excretaque comparanti liquidiffime pate?. Pinax rerum, Cyc. page 
220. , f 

The curious Worm tells of the raining of Brimftone, An. 1646, 
Maii 16. Hic Hafnia cum ingenti pluvia tota urbs, omnefque ita 
inundarentur platee, ut greffus hominum impediret, Sulphureoque 
odore aerem inficeret, dilapfis aliquantulum aquis, quibufdam in locis 
colligere licuit Sulphurenm pulverem, cujus portionem fervo, colore, 
thas & aliis verum Sulphur ferentem. Muf. Worm. L. I+ Cy 
TY. SCs 8s 

Together with the Rain we might take Notice of orher Me- 
teors, particularly Snow; which although an irkfom Gueft, yee 
hath its great Ufes, if all be rue, that the famous ¥. Barbholia 
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Rains, as fome of the moft eminent modern Phi- 
; at | ~ Jofophers 


faich of it, who wrote a Book de Nivis ufu Medica In which 
he fhews, of what great ufe Snow is in fructifying the Earth, 
preferving from the Plague, curing Feavers,; Cholicks, Head< 
achs, Tooth-ach, Sore-eyes; Pleurifies, (for which Ufe, he faith 
his Country-women of Denmark keep Snow-water gathered in 
March,) alfo in prolonging Life, (of which he inftanceth in the 
Alpine Inhabitants, that live to a great Age,) and preferving 
dead Bodies; inftances of which he gives in Perfons buried un- 
der the Snow in paffing the Alpes, which are found uncorrupred 
in the Summer, when the Snow is melted, which fad Spectacle 
he himfelf was an Eye witnefs of. And at Spitzberge in Green- 
dand, dead Bodies remain entire and uncorrupted for thirty 
Years.- And. laftly, concerning fuch as are fo preferved when . 
flain, he fairh they remain in the fame Pofture and Figure. Of 
which he gives this odd Example, Vifum id extra Urbem noftram 
[Hafniam] quum, 11, Feb. 1659. oppugnantes hoftes repellerentur, 
magnaque ftrage eccumberent ; aliienim rigidi iratum vultum often- 
debant, alii oculos elatos, alii ore diducto ringentes, alii brachiis 
extenfis gladium minari, alii alio fitu proftrati jacebant. Barthol, 
de ufu Niv. c. 12. EBs $3) pat | 

Such an example is faid to have happened fome Years ago 
at Paris, in digging in a Cellar tor fuppofed hidden Treafure ; 
in which after digging fome Hours, the Maid going to. call her 
Mafter, found them all in their digging Poftures, but dead. This 
being noifed abroad, brought in,.not only the People, but Ma- 


. giftrates alfo, who found them accordingly ; Ille qui ligone tere -— 


ram effoderat, ¢y focius qui pala effoffam terram removerat, ambo 
pedibus flabant quafi fuo quifque operi affixus incubuiffet 5 wxer 
winins quali ab opere defeffa in fcamno, follicito quodam vultu, fede- 
bat, inclinato in palmam maniis genibus innitentis capite , puerulus 
daxatis braccis in margine excavate fovee defixis in terram oculis 
alvum exonerabat ; omnes in naturali fitu, carnea tanquam flatue 
rigidi, apertis oculis ¢y vultu vitam quafi refpivante, exanimes fta- 
Gant. Dr. Bern. Connor, Differt. Med. Phyf, p. 15. 
The Door attributes all this. to Cold ; but I fearce think there 
could be Cold enough.to do all this at Paris, and in a Cellar 
too. But. his following Stories.are not-improbable, of Men and 
Cattle killed with Cold, thar remain in the very fame Pofture 
x0 which they died; of which he gives this inftance from a 
Spanifh Captain, chat happened two Years before, ofa Soldier 
chat happened unluckily to ftraggle from his Company that were 
foraging, and was killed with the Cold, but was ing to 
diane, cae BS RS a6 # tye i the tes t ave 
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lofophers (2) have done, we fhould shave a fuffici- 
ent farther Inftance of the great Ufe and Benefit of 
that Meteor. eis Be 
_* And now, if we reflect upon this neceffary Ap- 
pendage of the Terraqueous Globe, the Atmofphere s 
and confider the abfolute Neceffity thereof to ma- 
ny Ufes of our Globe, and its great Convenience 
to the whole: And in a Word, that it anfwereth 
all the Ends and Purpofes that we can fappofe there 
can be for fuch an Appendage: Who can but own 
this to be the Contrivance, the Work of the great 
Creator? Who would ever fay or imagine {uch a 
Body, fo different from the Globe it ferves, could 
be made by Chance, or be adapted fo exactly to 
all thofe fore-mentioned grand Ends, by any other 
Ffficient, than by the Power and Wifdom of the 
infinite GOD! Who would not rather, from fo no- 
ble a Work, readily acknowledge the Workman, 
(3) and as eafily conclude the Atmofphere to be 
‘ aoe he Be made 


have fallen into the Enemies Hands. But foon after their retura 
to cheir Quarters, they faw their Comrade returning ficting on 
Horfeback, and coming to congratulate him, found him dead, 
and that he had been brought thicher in the fame Pofture on 
Horfebaek, notwithftanding the jolring of the Horfe. Ibid. p. 
18. We aks | : 
(2) Of this Opinion was my late moft ingenious and learne 

Friend, Mr. Ray, whofe Reafons fee in his Phyfico Theolog. OE 
courfes, Difc. 2. p. 90, dc. So alfo my no lefs learned and in- 
genious Friends Dr. Halley, and the late Dr. Hook, many of 
the French Vertuofo’s alfo, and divers other very confiderable 
Men before them, too many to be fpecified here. | 

- (3) An Polycletum quidem admirabimur propter partium Stas 
tug——convenientiam ac proportionem 2? Naturam autem non modo 
non-laudabimus, (ed omni etiam arte privabimus, que partinms 
proportionem non folium extrinfecus more Statuariorum, fed in pro- 
fundo etiam fervavit 2- Nonne ¢y Polycletus ipje Nature eff imita- 
tor, in quibus faltem eam potuit imitari 2 Potuit autem in folis 
externis partibus, in quibus artem confideravit. Wich much more 
to the like purpofe, Galen. de Uf. Part. 1, 17. 6 f " 
8 SRR SE. i a a te a a a i 1) Ie 
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made by GOD, as an Inftrument wrought by its 
Power, any Pneumatick Engine, to be contrived 
and made by Man! 


CHAP. Ivy. 


OF Light. 


“WH US much for the firft Thing miniftering to 
| the Terraqueous Globe, the Atmofphere, and 
its Meteors; the next Appendage is Light. (1) 


Concerning which, I havein another part of this Sur- 
vey (2) fhewed, what admirable Contrivances the 
uifinitely wife Creator hath for the affording this 
noble, glorious, and comfortable Benefit to other 
Globes, as well as ours; the provifion he hath made 


by Moons, as well as by the Sun, for the Commu- 
nication of it, | 


And 


(1) It is not worth while to enumerate the Opinions of the 
Ariflotelians, Cartefians, aad others about the Nature of Light ; 
Arifiotle making it a Quality ; Cartes a Pulfion, or Motion of the 
Globules of the fecond Element. Vid. Cartes Princip. p. 3. § 
55 ¢yc. But with the Moderns, 1 take Light to confitt of mate- 
rial Particles, propagated from the Sun, and other juminous Bo- 
dies, not inftantaneoufly, but in time, according to the Notes fol- 
lowing inthis Chapter. But noc to infift upon other Arguments 
for the Proof of ir, our noble Founder hath proved the Materia. 

lity of Light and Heat, from aéual Experiments on Silver, 
Copper, Tin, Lead, Spelter, Tron, Tutenag, and other Bodies 
expofed (both naked, and clofely thut up) to the Fire: Alf 
which were conftantly found co receive an Increment of Weight. 
T with he could have met with a favourable Seafon, to have 
tried his Experiments with che Sun-beams as he intended, Vid, 
Boyl Exp. to make Fire and Flame ponderable. er 
~ (2) In my Survey of the Heavens, not yet Publithed. 


(3) Gen 
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And now let us briefly confider the great Ne- 
ceflity and Ufe thereof to all our Animal World. 
And this we fhall find tobe little lefs than the 
very Life and Pleafure of all thofe Creatures. For 
what Benefit would Life be: of, what Pleafure, 
what Comfort would -1t be for us to live in perpe- 
tual Darknefs ? How could we provide our felves 
with Food and Neceflaries? How could we go a- 
bout the leaft Bufinefs, correfpond with one ano- 
ther, or be of any Ufe in the World, or any Crea- 
tures be the fame to us, without Light, and thofe 
admirable Organs of the Body, which the great 
Creator hath adapted to the Perception of that great 
Benefit? a Seay 
~ But now by the help of this admirable, this firft- 
made, (3) becaufe molt neceflary, Creature of God, 
by this, I fay, all the Animal World is enabled to 
go here and there, as their occafions call ; they can 
tranfac their Bufinefs by Day, and refrefh and re- 
cruit themfelves by Night, with Reft, and Sleep. 
They can with Admuration, and Pleafure, behold 
the glorious Works of God; they can view the 
Glories of the Heavens, and fee the Beauties of the 
flowry Fields, the gay Attire. of the feathered 
Tribe, the exquifite Garniture of many Quadru- 
peds, Infects, and other Creatures; they can take 
in the delightfome Landfkips of divers Countries, 
and Places; they can with admiration fee the great 
Creator's wonderful Art and Contrivance in the 
Parts of Animals and Vegetables: And in a word, 
behold the Harmony of this lower World, and of 
the Globes above ; and furvey the exquifite Work- 
manthip in every Creature. Cdr eMac: . 
To 


(3) Gene 1,3. And God faid, Let there be Light, and there was 
Lights : "we ; 
Ac (4) Ie 
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To all which I might add the Improvements, 


which the Sagacity of Men have. made of this noble 
Creature of God, by the Refractions and RefleGtions 
of Glaffes. But it would be endlefs to enumerate 
all it’s particular Ufes and Benefits to our World. 


But before I leave this Point, there are two things 
concerning Light, which wil] deferve an efpecial 
remark ; and that is it’s {wift and almoft inftanta- 
neous Motion ; and it’s vaft Extenfion. | 

1. Itis a very great Act of. the Providence of 
God, that fo great a Benefit as Light is, is not long 
in its paflage from place to place. For was the 
Motion thereof no fwifter than the Motion of the 
fwifteft Bodies on Farth, fuch as of a Bullet out of 
2 great Gun, or even of a Sound (4) €which is the 
fwifteft Motion we have next Light) in this cafe 
Light would take UP In it’s Progrefs from the Sun 


t> us, above thirty-two Years, at the rate of the 
firft, and above feventeen Years, at the rate of the 
latter. ety WA ei ne ae 


| The 


(4-) It may not be ungrateful to the Curious to take Notice of 
the Velocity of thefe two Things. . 

__According to the Ofervatious of Merfennus, a Bullet thot our 
of a great Gun, flies 92 Fathoms in a Second of Time, [Ba- 
iff - | which is equal to 589+ Feet Englifh ; and accor- 
ding to the Computation of Mr. Huygens, it would be 25 Years 
if paffing from the Earth to the Sun. Bur according to my own 
Obfervations made with one of Her Majefties Sakers, and a ver 
accurate Rendulum-Chronometer, a Bullet, ac it’s firft difcharge, 
- Hies 510 Yards in five ‘Half-feconids, which is a Mile in a little 
above 17 Half-feconds. And allowing the Sun’s Diftance, as in 
the next Nore, a Bullet would be 325 Years in flying with its 
ucmoft Velocity to the Sun. 

As to the Velocicy of Sound, fee Book 4. Chap. 2, Note 28. accor- 
ding to which rate there mentioned, a Sound would be near 
17 * Years in flying as far as from the Earth to che Sun. Confer 
here the Experiments of the Acad. del Ciment, pag. TA0, a 
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The Inconveniencies of which would be, it’s 
Energy and Vigour would be greatly cooled and 
abated; it’s Rays would be lefs penetrant; and 
Darknefs would with greater difficulty, and much 
fluggifhnefs, be diflipated, efpecially pi the fainter 
Lights of our fublunary luminous Bodies. But 
pafling with fuch prodigious Velocity, with nearly 
the inftantaneous Swiftnefs of above two Hundred 
and fixty Thoufand Englifh Miles in one Second 
of time, (5) or (which is the fame thing) being but 
about feven or eight Minutes of an Hour in vans 

rom 


(SS 


(s) Mr. Romer’s ingenious Hypcthefis abour the Velocity of 
Light, hath been eftablifhed by the Royal Academy, and in the 
Obfervatory for eight Years, as our Phil. Franfad. Nr. 136. ob- 
ferve from the Fourn. des Scavans: our moft eminent Aftrono- 
mers alfo in England admit it: But Dr. Hook thinks with Mon- 
fieur Cartes, the Motion of Light inftanraneous. Hook Poff. 
ar pag. 77. And this he endeavours to explain, pag. 130, 

c. 


What Mr. Romer’s Hypothefis is, may be feen in the Phil. 
Tranfaé, before-cited : ‘As alfo in the before-mentioned Sit 
I{aac Newton's Opticks : Light is propagated from luminous Bodies 
in time, and {pends about feven or eight Minutes of an. Hour in 
paffing from the Sun to the Earthe This was firft obferved by 
Romer, and then by others, by means of the Eclipfes of the Satel- 
lites of Fupiter. For thefe Ecliples, when the Earth is between the 
Sunand Fupiter, happen about feven or eight Minutes fooner than 
they ought to do by the Tables ; and when the Earth is beyond the 
©, they happen aboub feven or eight Minutes later than they ought 
todo: The reafon being, that the Light of the Satellites hath far- 
ther to go in the latter Cafe than in the former, by the Diameter — 
of the Earths Orbit. .Newt. Opr. L. 2. Part 3. Prop. 11, 

Now, forafmuch as the Diftance between the @ and @, is acs 
cording to fome 10000 Diameters of the Earth, according to 0- 
thers 20000 ; but according to our moft ingenious Savilian Pro- 
feffor, Dre Halley, the middle between them, 1s000, which (ac- 
cording to Note 1. I. 2. ce 2.) makes 119032125 Miles; there= 
fore at the Rate of 7+ Minutes, or 430 Seconds ia paffing from 
the ©, Light will be found to fly 264516 Miles in one Second ; 
which is vaftly more than what Dr. Hook (no doubt by fome 
Miftake) hath it in his Poflh, Works before-ciced. 
ae . ; (6) Dr. 
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from the Sun to us, therefore with all fecurit y and 
{peed, we receive the kindly Effe&s and Influences 
of that noble and ufeful Creature of God, 

2. Another thing of great confideration about 
Light is, it’s vaft Expanfion, it’s aloft incompre- 
henfible, and inconceivable Extenfion, which as 2 
Jate ingenious Author (6) faith, “Is as boundlefs 
“and unlimited as the Univerfe it {elf, or the Ex- 
“* panfuin of all material Beings: The vaftnefs of 
“ which is fo great, that it exceeds the comprehen- 
“© fions of Man’s underftanding. Infomuch that 
“very many have afferted it abfolutely Infinite, 
“and without any Limits or Bounds. 

And that this noble Creature of God is of this 
extent, (7) 1s manifeft from our feeing fome of the 
fartheft diftant Objects, the heavenly Bodies, fome. 
with our naked Eye, fome with the help of optical 

| | Inftruments, 


; - E ; 


(5) Dr. Hook Poft. Works. Lett. of Light. pag. 76. ! 

(7) For che proof of this vaft extent of Light, I fhall take the 
Computation of the fame great Man, pag. 77. If, faith he, we 
confider jirft the vaft Diftance between us and the Sun, which fiom 
the beft and lateft Obfervations in Aftronomy, is judged to be about 
10000 Diameters of the Earth, each of which is about 7926 Eng- 
lifh ‘Miles , therefore, the Sun’s diftance is 79250900 Miles ; and 
if we confider that according to the Obfervation, which I publifhed 
to prove the Motion of the Zarth, [which were Obfervations of 
the Parallax of fome of the fixt Stars in. the Head of Draco, 
made in 1669,) the whole Diameter of this Orb, viz. 20000 made 
the Subtenfe but of one Minute to one of the fixt Stars, which 
cannot therefore be lefs diflant than 3438 Diameters of this Great. 
Orb, and confequently 68750000 Diameters of the Earth + And if 
this Star be one of the néarejt, and that the Stars that are of one 
Degree leffer in Magnitude (I mean not of the Second Magnitude, 
becaufe there may be many Degrees between the Fir{t and Second } 
be as much farther ; and’ another fort yet fmaller be three times as 
far ; and a fourth, four times as far, and fo onward, poffibly to 
fome 100 Degrees of Magnitude, fuch as may be difcovered by longer. 
and longer Telefcopes, that they mzy be t00 times as far; then 
certainly this material Expanfum, a part of which we are, inuft be 
ee poe deho ay fo 
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inftruments, and others in all probability farther 
and farther, with better and better Inftruments : 
And had we Inftruments of Power, equivalent to 
the extent of Light, the luminous Bodies of the ut- 
moft parts of the Umiverfe, would for the fame 
Reafon be vifible too. | 
Now as Light is of greateft Ufe to empower us to 
fee Objects at all, fo the Extenfion thereof is no lefs 
ufeful to enable us to fee Objects afar off By 
which means we are afforded 2 Ken of thofe many 
glorious Works of the infinite Creator, vifible in the 
Heavens, and can improve them to fome of the 
~nobleft Sciences, and moft excellent Ufes of our 
own Globe. | 


C H A P. V. 
Of Gravity. 


HE laft thing fubfervient to our Globe, that I 
T fhall take notice of, is Gravity (1), or that 
Tendency which Bodies have to the Center of the 
Earth. | if 


fo great, that ’twill infinitely exceed our fhallow Conception to ima- 
gine. Now, by what I laft mentioned, it is evident, that Light 
extends it felf to the utmoft imaginable Parts, and by the help of 
Telefcopes, we collect the Rays, and make them fenfible to the Eye, 
which are emitted from fome of the almoft inconceivably remote Ob- 
‘jects, &c. —— Nor is it only the great Body of the Sun, or the va 
Bodies of the fixt Stars, that are thus able to difperfe their Light 
through the vaft Expan{um of the Univerfe ; but the fmalleft Spark 
of alucid Body muft do the very fame thing, even the fmalleft Glo- 
bule, firuck from a Steel by a Flint, &c. 

(1) According to the principles of the Newtonian (the moft 
rational of any) Philofophy, the caufe of Gravity, is that univer- 
fal Law of Matter, imprinted on ic at it’s Creation by the inf- 
nite Creator, namely Aftryadtion: Which is congenial with v 

the 
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If by the lind Reception of this, I have encou- 
ragement to publifh my Survey of the Heavens, I 
fhall fhew of what abfolute Neceflity; and ing 
noble 


the Matter in the Univerfe ; to Bodies Simple and Compound, 
Solid and Fluid, ia the Heavens, and the Earth; to the largeft 
Globes, and even to the minucteft, component Particles of Bodies. 
Thefe all attraé one another in proportion to the quantity of 
their Matter, and to the {quare of their Diftances. Which At- 
traction, or Tendency (particularly of the léeffer Bodies to thar 
greater, and moft prevalent Atcratter the Earth) is called their 
Gravity. 

This Attraction, or Gravity, as its Force is in a certain pro- 
portion, fo makes the defcent of Bodies to be at a certain rate. 
And was it not for the Refiftance of the Medium, all Bodies 
would defcend to the Earth atthe fame rate ; the lighteft down 
as {wiftly as the heavieft Mineral: As is manifeft in the Aiy- pump, 
in which the lighteft Feather, Duft, dyc. and a piece of Lead, 
drop down feemingly in the fame time, from the top to the bot. 
tom of a tall exhaufted Receiver. 

The rate of the defcent of heavy Bodies, according to Galli- 
lao, Mr. Huygens, and Dr. Halley (after them) is 16 Feet « Inch 
in one Second of time ; and in more Seconds, as the Squares of 
thofe times. But in fome accurate Experiments made in St. 
Paul’s Dome, June 9. 1710, at the Height of 220 Feet, the De- 
{cent was f{carcely 14 Feet in the firft Second. The Experiments 
were made in the prefence of fome very confiderable Members 
of the Koyal Society, by Mr. Hawksbee their Operator, with 
glafs hollow Balls, fome empty, fome filled with Quick-filver, 
che Barrometer at 29,7, the Thermometer 60 Degrees above 
Freezing. The weight of the Balls, their Diameters, aad time 
of the Defcents is in this Table. | 


Bal’s filled with §. Empty Balls. 


Weignry Diamecer.} Time. ||Weight.; Diameter. | Time. 


emeeett 


uraiis, Tench Inch. Seconds.|| Grains. Inch. Tenth.|* seconds, 


908 8 8 510 | 5 I 17 
993 8 8 lefs 642 | 5 2 16 
866 8 8 599 15 I 16 
747 yes 8 more 5(5 | § nearly 16 = 
808 7+ 8 483 | 5 nearly 17 
784 125. SR BOE hd Odes, Boe 16 


For 
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noble Contrivance this is of keeping the feveral 
Globes of the Univerfe from fhattering to pieces, 
as they evidently muft do in a little time by their 
{wift Rotation round their own Axes (2). The 
Terraqueous Globe particularly; which circum- 

dD - volves 


The reafon why the heavy, full Balls fell in half the time of 
the hollow ones, was the Refiftance of the Air. Which-Re+ 
fiftance is very ingenioufly and accurately affigned by Dr. Walls 
in Philof. Tranf. N. 186. And the caufe of the Refiftance of all 
Fluids, (as Sir I/zac Newton Apt. Q 20.). is partly from the 
FriGion of the varts of the Fluid, partly from the Inertia thereof. 
The Refiftance a fpherical Body meets wich from Fri¢tion, is as 
the right Angle under the Diameter, and the Velocity of the 
moving Body : And the Refiftance ftom the Vis Inertig, is as the 
Square of that Produ&. _ ; 

For a farther account of the Properties and Proportions, ¢9¢. 
of Gravity in the fall or proje€tion of Bodies, I fhall refer to 
the larger Accounts of Galileus, Torricellius, Huygens, Sir Taaé 
Newton, &c. or to the fhorter Accounts of Dr. Halley, in Philof, 
Tranf. abridged by Mr. Lowthorp, Vol. 1. ps §61. of Of Dr. 
Clarke in his Notes on Rohault. Phyf. p. 2. c. 28. §. 13, 166 
And for the Refiftance of Fluids, I refer to Dr. Wallis before- 
cited, and the A&. Erudit Lipf. May 1693. where there is a 
way co find the Force of Mediumis upon Bodies of different Fi- 

ures. | 

: (2) That the heavenly Bodies move round their own Axes is, 
beyond all doube, manifeft to our Eye, in fome of them, from 
the Spots vifible onthem. The Spors on the Sun ‘(eafily vifible 
with an ordinary Glafs) do manifeft him to revolve round his 
own Axis in about 25+ Days. The Spots on '¥ and @ prove 
thofe two Planets ro revolve alfo from Eaft to Weft, as Dr. Hook 
difcovered in 1664, and 1665. And 9 alfo (although near the 
ftrong Rays of the Sun) hath, from fome Spots, been difcove- 
fed, by Mr. Cajftini, in 1666, and 1667, to have a manifeft 
Rotation. V. Lowth: Abridg. Vol. I. p. 382, and 423, 4256 
And fach uniformity hath God obferved in the Works of Nature, 
that what is obfervable in one, is generally to be found in ail 
others of the fame kind. So that fince ’tis manifeft the Sun 
and three of his Planets whirl round, it is very reafonable to 
éonclude alt the réft dd fo too, yea, every Globé of the Uni- 
verfe,. ; 

D (3) The 
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volves at the rate of above 1000 Miles.an Hour (3), 
would.vy the centrifugal force of that Motion, be 
foon difhipated, and fpirtled into the circumambi- 
ent Space, was it not kept together by this noble 
Contrivance of the Creator, this natural inherent 
Power , namely, the power of Attraction, or 

Gravity. | neha 
And as by this Power our Globe is defended a-— 
gainft Difhpation, fo all its Parts are kept in their 
proper place and order. All material things do na- 
turally gravitate thereto, and unite themfeives there- 
with, and fo preferve its Bulk intire (4). And the 
fleeting Waters, the moft unruly of all its Parts, 
do by this means keep theie conftant equipoife in 
the Globe (5), and remain in that place which, the 
Pialmift faith, God bad founded for them, a ee 
ad 


(3) The Earth’s Circumference being 24930 Miles, (according 
to Book. Li. Chap. 2. Note # ) it we divide that into 24 Hoursy 
we. {hall find che Motion of the Earth to be nearly !029 Miles im 
an Hours Which, by the bye, is a far more reafonable and lefs, 
rapid Rate, than that of the Sun would be, if we fuppofe the 
farch to ftand ftill, and rhe Sun to move round the Earth. For 
according the Proportions in Note s, of the preceding Chaprer, 
the Circumference of the Magnus Orbis is 748201929 Englifls 
Miles, which divided by 24 Hours, gives 311475080 Miles in am 
Hour. But what is.chisto the Rapidicy of the fixe Stars, if we 
fuppofe them, not the Earth, to move ? Which is a good Argu- 
ment for che Earth’s: Motion. L 
~ (4) Nihil majus, quam quod ita ftabilis eft Mundys, atque ita, 
cobaret ad permanendum, ut. nihil ne ewcogitari quidem pofft aptiuge 
Omnes enim partes ejus undique medium locuin capeffentes, nituntur, 
aqualiter ¢ maximé autem corpora inter fe junéha permanent, Cuite 
qudam quaft vinculo cireumdata colligantur > quod facit ea natura, 
que per omnem mundum omnia mente, ¢y ratione conficiens, fundi« 
tur, Cy ad medium rapit, gy convertit extrema. Cicer. de Nate 
Deor. 1s 2. pk : : 
(5)Badem ratione’ Mave, cum fupra terram fit, medium tamen 
terra [acum expetens, conglodatur undique equaliter, neque redundat 

unguam, negue effunditur. Id paulo poft- . 
ie (6) Thas 
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had: fet, which they might not pafi ; that they tui not 
again to cover the Karthy Pfal: po4. 8, 9.) So; that 
even in a natural) way, by virtue of this excéllent 
_Contrivance of {the Creator, ‘the obférvation of the 
Plalmift is perpetually fulfilled, Pfal. 89. 97: Thon 
vuleft the raging of the Seay when the Waves thereof 
avife, thou fillet them. oft tects ailvs A Tit 
To thefe, and an Hundred other ufes of Gravity 

that I might have named, 1 thal! only juft mention 
another thing owing to it, and that is Levity (6), 
that whereby, what we call light Bodies, fwim ; 
a thing no lefs ufeful to.the World than its oppofite, 
Gravity, is in many refpects, to divers. Tribes of 
Anmunals, but particularly ferviceable to the raifing 
up of Vapours (7), and to their conveyance about 
the World. | 
53} And 


. eoieeiee “ — sanmiicttntintiortanes we 


__ (6) That there isno fuch thing as pofitive Levity, but that Le- 
vity is only a lefler Gravity, is abundantly manitefted. by the 
acute, Seigr Alph. Borelli de Mot. Nat. a Grav. pend. cap. 4. See 
alfo the Annotations of the learned and ingenious Dr, Clark om 
Rohaulti Phyf.p. 1... 16. Not. 3. Alfo the Exper. of the Acad. 
del Cimento. p. 118, &c. Dr. Wallis’s Dil. of Gravity and Gras 

vitation before the Royal Saciety, Nov. 12.. 1674. p» 28, Goce 
(7) Ihave before in Note 1. Chap. 3. fhewn what Vapours 
are, and howthey are raifed. That which I thall here note is 
their Quantity. Concerning which the before-commended, Dr. 
Halley hath given us fome curious Experiments in our Pil. 
Franfact. which’ may be mec with together in Mr. Lowthorp’s 
Abridg. Vol, I. pag. 108, and 126. Mr. Sedileau alfo at Paris 
Obferved it for near’thtee Years. By all their Obfervations ie 
appears, that in the Winter Months the Evaporations ‘are leaft, 
and greateft in Summer, and mof of all in windy Weather. 
And by Monfieur Sedilean’s Obfervations it appears, that what is 
raifed in Vapours, exceeds that which fallech im Rain. In the 
Seven laft Months of the Year 1688, the Evaporations amounted 
£0 22 Inches'5 Lines; bur che Rain only ro 11 Inches 6 4 Lines : 
dn 1689, the Evaporations were 32 Inches ro + Lines ; but the 
Bain 18 Inches 1 Line: In 1690, the Evaporations 30 Inches 
41 Lines ; the Rain 21 Inches 4 ofa Line. Vid. Mem. de Math. 
D a if 


Piyf, Ant 1692, pag. 25. 


36 Of Gravity. ——- Book I. 
And now from this tranfient View of no other 
than the Out-works, than the bare Appendages of 
the Terraqueous Globe, we have fo manifeft a Sam- 
ple of the Wifdom, Power, and Goodnefs of the 
infinite Creator, that it is eafy to imagine the whole 
Fabrick is of a piece, the Work of at leaft a fkilful 
Artift. A Man that fhould meet with a Palace (8), 
befet with pleafant Gardens, adorned with ftately 
Avenues, furnifhed with well-contrived Apuedutts, — 
Cafcades, and all other Appendages, conducing to 
Convenience or Pleafure, would eafily imagine, 
that proportionable Architecture, and Magnificence 
were within : But we fhould conclude the Man was 
out of his Wits, that fhould affert and plead that 
all was the Work of Chance, or other than of fome 
wife and _fkilful Hand. And fo when we furvey 
the bare Out-works of this our Globe, when we fee 
fo vaft a Body, accouter’d with fo noble a Furni- 
ture of Air, Light, and Gravity; with every thing, 
in fhort, that is neceflary to the Prefervation and 
Security of the Globe it felf, or that e¢onduceth ta 
the Life, Health, and Happinefs, to the Propagati- 
on, and Increafe of all the prodigious variety of 
Creatures the Globe is flocked with; when we fee 
nothing wanting, nothing redundant, or frivolous, 
nothing botching, or il-made, bur that every thing, 
even 
eapetreteeteeen etn armen nino eensh seh Di 


if ic be demanded, what becomes of the Overplus of Exhalati 
ons that defcend nor in Rain? | anfwer ; They are partly cum 
bled down and {pent by the Winds, and partly defcend in Dews, 
which amount to a greater quancity chan is commonly imagined. 
Dr. Halley found the defcent of Vapotrs in Dews fo prodigious 
at St. Helena, chat he makes no doubr tO attribuse the origine 
of Founcains thereto. And I my felf have feen large thick 
Clouds hanging without any Motion in the Air, in two or three 
Hours time melted down by Degrees, by the cold of the Even 
ing, chat not any the leaft remains have been: of them left. 

€3) See Book IZ, Chap, 3, Note 3. 


(1) Lice’ 
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evenin the very Appendages alone, do exactly an- 
{wer all their Ends, and Occafions: What elfe can 
be concluded, but that all was made with manifeft 
Defign, and that all the whole Stru@ture is the Work 
of fome intelligent Being ; fome Artift, of Power 


and Skill equivalent to fuch a Work ? 


‘BOOK 
Of the Terraqueous Globe it felf; 


im general. 


Out-works, let us take a Survey of the Princi- 

pal Fabrick, viz. the Terragneous Globe it felf. 

A moft ftupendous Work in every particular of it, 
which doth no lefs aggrandize it’s Maker (1), than 
| every 


| ik the foregoing Book having difpatched the 


(1) Licee-—— oculis quodammodo contemplavi pulchritudinem 
earum rerum, quas divina providentia dicimus conftitutas. Ac 
principio Terra univerfa cernatur, locatain media mundi fede, foli- 
da, Cy globofa veftita floribus, herbis, arboribus, frugibus. 
Quorum omnium incredibilis multitudo, infatiabili varietate diftin- 
guitur. Adde huc Fontium gelidas perennitates, liquores perluci- 
dos Amnium, Riparum veftitus viridiffimos, Speluncarum concavas 
altitudines, Saxorum afperitates, impendentium Montium altitu- 
dines, immenfitate/que Camporum : adde etiam reconditas Auri — 
Vends ——— Qua vero, ¢y quam varia genera Beftiarum 2 —— Qui 
volucrum lapfus, atque cantus 2 Qui Pecudum paftus 2? —— Quid 
de Hominum genere dicam 2 Qui quafi cultores terre conftituti, &c. 
Que fi, ut animis, fic oculis videre poffemus, nemo cundam 
intuens terram, de divina ratione dubitaret: Cicer, de Nat. Deor. 


Je "2 | 
D 3 (|) Ican- 
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every curious compleat Work doth its Workman. 
Let us caft our Eyes hore and there, let us ranfack 
all the Globe, let us with the greateft accuracy in- 
{pect every Part: thereof, fearch out the inmoft Se- 
crets of any of the Creatures 5 let'yg examine them 
with all our Gauges, meafure them with our niceft 
Rules, pry into them with our Microfcopes, and 
moft-exquifite Inftruments (||), ftill-we-find themto 
bear-teftrmony tothe infimite Workman ; andthat 
they exceed all humane Skill fo far, as that the 
moft exquifite Copies and Imitationsyot the beft Ar- 
tilts, are no other than rude bungling Pieces to them, 
And fo far are we from being able to efpy_any de- 
fect or fayltin them, that the better we know them, > 
the more we admire them ; and the farther we fee. 
into them, the more exquifire wé feé them to be. 
And for a Demonftration of this; I fhall, 
_ L., Take a general Profpect of the Terraqueous 
Globe. | pair? v. 
mater wey ite Partiolany.” sf ep ey 
1. The things which will fall under a general Pro- 
{pect of the Giobe, will be its Figure, Bulky Motion, 
Place; Diftribution into Earth and Waters, and the 
pteat Variety of all things upon it, and in it. 


; CHAP. 


Re DEO 


% 


‘CF cannot here emit the Obfervations that have been made tn 
heje later Times, fince we have had the Ufe and Improvement of 
#he Microfcope, concerning the great difference, which by the 
help of that, doth appear betwixt Natural and Artificial Thinzs. 
Whatever is Natural, doth by that‘appear adorned with all imagi- 
nable Elegance and Beauty —— Whereas the moft curious Works 
of Art, the fharpe/t finejt Needle, doth appear as a blunt rough Bar 
of Iron, coming from the Furnace og the Forge, The moft accurate 
Engravings or Embofments feem fuch. rude, bungling, deformed 
Works, as if they had been done with a Mattock, or a Trowel, 
So uxt a difference is there betwixt the Skill of Nature, and the 
ey and Imperfection of Art. Bp, Wilk. Nat. Rel. L.. t. 

1, 6, as Wak, area tc cer aie =. ee 
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Chap. 1. The Figure of the, &c. a 


foi A, PB. ic | 
Of the Figure of the Terraqueous Globe. 


“HIS I fuppofe I may take for granted to be 
 fpherical, or nearly fo (1). And this muit be 
allowed to be the moft commoedious, apt Figure for 
a World on many Accounts ; ag it is moft capaci- 
ous, as it’s Surface is equi-diftant from the Center, 
ni : not 


(1) Although the Terraqueous Globe be of an orbicular Fi- 
gure, yet it is nor ftri@ly fo, 1. On account of irs Hills and 
Vallies. But thefe are fo inconfiderable to the Earth’s Semi- 
diameter, that they are but as the Duft upon a common Globe. 
But, 2. Our modern Aftronomers affign a much greater Varia- 
tion froma globous Form, namely, that of a prolate Sphzroid, 
- making the Polar about 34 Miles fhorter than the Equatorial 
Diameter. The caufe of which they make to be the cénerifugal 
Force of the diurnal Rotation of rhe Globe.. | a 
_ This Figure they imagine is in Fupiter, his Polar being to 
his Equatorial Diameter, as 39 3 to 403.’ Bur whether it be fo 
or no, I confefs I could never perceive, although I have. often 
viewed that Planet through very good, and long Glaffes, parti- 
culatly a tolerable good one of 72 Feet in‘my Hands: And 4l- 
though by reafon of cloudy Weather, and (at prefent) Fupiter’s 
proximity to the San, Ihave nor yet been able to view that 
Plahet; yet Saturn, ({o far as his Ring would permit.) aiid Mars 
‘appear perfedtly round through Mr. Aaygens’s long Glafs of 126 
Feer, which by Will he bequeathed, with ‘its, whole Apparatus, 
ro our R. S. by whofe, Favour it is how in my, Hands. Anti 
moreover, I beli¢ve ic difficult, next to impoifible, to mcafiire 
the two Diameters to.4 aoth Part, by reafon of the {mallnefs of » 
Y apparent Diameter, and by. reafon he'is moving all the time 
of méafiiring him, ~~ ietiest Dae 

—As to what is alfédged from lengthetiing the Pendulums of 
Clocks, to make theth.keep the famé time under the Eouator, 
as they do inour Climes; Ihave fhéwn frdm ‘the ike Variations 
in the Air-pump, that this may ‘arife from. the rarity of the Air: 
there, more than here. V. Phil. <Tranf.’ NW. 294. But if. the 
Degrees of a Meridiah grow larger, the more we go oa 
«Maipihee D4 rhe 
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not only of the Globe, but (at leaft nearly) of Gra- 
vity and Motion too, and as fome have thonght, 
of the central Heat and Waters: But thefe, and 
divers other things I fhall pafs over, and infift only 
upon two or three other Benefits of this globous 
Figure of the Earth and Waters, — 
_ 1. This Figure is the moft commodious in regard 
of Light and Heat. \ For, by this means, thofe two 
great Benefits are uniformly and equally imparted 
to the World: They come harmonioufly and gra- 
dually on, and as gradually go off again. So that 
the daily and yearly Retarns of Light and Darknefs, 
Cold and Heat, Moift and Dry, are Regular and 
Workman-like, (we may fay,) which they would 
not be, if the-Mafs of Farth and Waters were (as 
fome fancied (2) it) a large Plain; or as oie 
dines we iat © Hage eee ee ] e 


‘ . . © Oe Veta aed eg © v r +: 
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the Line, (as Mr. Ca/tini affirms they do, by an 8ooth Part in 
every Degree, in Phil. Tranf. N. 278.) then there is great rea: 
fon to conclude in behalt. of this Sphzroidal Form.‘ : 
_ The natural Caufe of this Sphericity of our Globe is (accor- 
ding to Sir Jfaac Newton's Principles) that Attraétion, which the 
infinite Creator hath ftamp’d on all the Matter of the Univerfe, 
whereby all Bodies, and all the parts of Bodies mutually acrratt 
themfelves and one another.” By which means, as all the’ parts 
of Bodies tend naturally to their Center, fo they all betake them- 
felves to a globous Figure, unlefs fome other more prevalent 
Caufé interpofe. Thus drops of Quick-filver put on a fpherical 
Form,’ the parts thereof ftrongly attra(ting .one another. So 
drops of Warer have the fame Form, when falling in the Air; 
but are Hemifpherical only wien they Jie on an hard Body, by 
reafon their Gravicy.doth fo far over power their felf attracting 
Power, as to take off one half of their Sphericity. “This Figure 
18 commonly attributed ‘to the prefiire of the circumambient 
Air: Bur that that can’c be the caufe, is manifeft from the Air- 
pump; the cafe being the very fame in an exhaufted Receiver, 
asin the open Air, and not any the leaft Alteration of ' the Fi- 
gure that I eould perceive, in all the Trials that I have made. 
(2) It would be frivolous, as well as endlefs, to reckon up the 
Vatlous Opinions of rhe Ancients about*the Figure of the Ter- 
be Op aie, ae ee ee raqueous 
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like a large Hill in the midft of the Ocean; or of a 
multangular Figure; or fuch like. | 

‘9. This Figure is admirably adapted to the com- 
modious and equal Diftribution of the Waters in the 
Globe. For fince, by the Laws of Gravity, the 
Waters will poffefs the loweft place, therefore, if 
the Mafs of Earth was cubick, prifmatick, or any 
other angular Figure, it would follow that one (too 
vaft a part) would be drowned , and another be too 
dry. But being thus orbicular, the Waters are 
equally and commodioufly diftributed here and 
there, according as the Divine Providence faw moft 
fit ; of which I fhall take notice by and by. — 

3. The orbicular Figure of our Globe, is far the 
moft beneficial to the Winds, and Motions of the 
Atmofphere. It is not to be doubted, if the Earth 
was of fome other, or indeed any other Figure, but 
that the Currents of Air would be much retarded, 
if not wholly ftopped.. We find by Experience 
what influence large and high Mountains, Bays, 

Capes, and Head-lands have upon the Winds ; how 
they ftop fome, retard many, and divert and 
change (near the Shores) even the General and con- 


fraut 


fome of them may be feen in Varen. Geogr. I. 
‘I. c. 3. init. or Fonfton’s Thaumatogr. c. 1. Artic. 3. But among 
the variety’ of Opinions, one of the principal was, chat the vifi- 
ble Horizon was the bounds of the Earth, and the Ocean the 
bounds of ‘the Horizon, thar the Heavens and Earth above this 
Ocean, was the whole vilible Univerfe ; and that all beweach the 
Ocean was Hades, or the invifible World. Hence, when the Sun 
fer, he was faid tingere fe Oceano, and when any went to Hades, 
they muft firft pafs the Ocean. Of this Opinion were not only 
the ancient Poets, and others among the Heathens, but fome of 
the Chriftian Fathers too, particularly Ladtantius, St. Auguftine, 
and others, who thought their Opinion favoured by the Pfalmift, 
in Pfal. 24. 2 and 136, 6. See Bp. Ulber’s Anf. toa Fef. Chak. 
P- 336, Oe. z “2 | 


1 
raqueous Globe , 
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ftant Wimds (3) that blow round the Globe in the 
Torrid Zone. And therefore, fince this is the effec 
of fach. litle ExcrefSences, which have but little 
proportion to our Globe; what would be the con- 
fequences of much vafter Angles, which would equal 
a Quarter, Tenth, or but an Hundredth Part of the 
Globe’s Radius? Certainly thefe muf be fach 2 
Barricade, as would greatly. annoy, or rather abfo-. 
lutely {top the Currents of the Atmofphere, and 
thereby deprive the World of thofe falutiferous 
Gales, that I have faid keep it fweet and clean. 

Thus the Figure of our Globe doth manifeft it to 
be a. Work of contrivance, inafmuch as it is of the 
mo comimodious Figure ; and all others would be 
liable to great and evident Inconveniences, 


CHAP. 


(3)..Neither do thefe. conftant Trade-winds, ufually blow near 
the Shore, but only in the Ocean, at leaft 30 or 40 Leagues off at 
Sea, clear from ‘any Land 3 efpectally on the Weft Coaft, or Side of 
any Continent : For indeed on the Eaft fide, the Ezjterly Wind be- 
ing the true Trade-wind, blows almo{t home to the Shore ; fo near, 
as to reccive a check from the Land-wind. Dampier’s Winds. 
Ch. ¥. i , 

And nor ‘only the general Tiadesvinds, bur alfo the confiant 
coafting Trade-winds are in like manner atfeéted.by the Lands, 
Thus, for inftance, on the Coaft of Angola and, Peru. Bur this, 
faith the curious Captain Dampier, the Reader muft take notice 
of, That the Trade-winds that blow on any Coaft, except the North 
Coaft of Africa, whether they are.conflant, ard blow all the 7 ear, 
or whether they ave fhifting Winds, do never blow right inon the 
Shore, nor ¥ight along Shore, but go flanting, anabing an acute 
Angle of about 22 Degrees. Therefore, as the Land trends more 

Laff or Weft, from the Northor Soxth on thefe. Coafts; fo the 
Winds do-al ter accordingly, Ibid. Ch. 2. 


' €t) Ir 
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(CH A Poul. 
Of te Balk of the Terraqueous Globe 


HE next thie remarkable in the Terra iy 
ah Globe, is the prodigious Bulk thereof (+) 

Mafs of above 260 Thoufand Millions of Miles i 
lid Content. A Work too grand for any thing lefs 
than a Godto make. To which in the next place 


we may add, 


: shh» ep ny eee TO 
The Motious of the Terraquecus Globe. 


“HE anivtinls the Terragueous Globe hath, are 
round its own Axis, ahi round its Foinrain 
of Light and Heat, the Sun (1). That fo vaft a 
body as the Earth and Walser fhould be moved at 


all, 


(+) Ic is nor difficult to make a pretty near Computation of 


‘the Bulk of the Terraqueous Globe, from thofe accurate Obfer- 


vations of a Degree, made by Mr. Norwood. in England, and 


Mr. Picart, and “others in France s Both whofe Meafures fur- 
‘prizingly apres within about a quarter of a Mile. By the French 


Meafure, the Diameter of our Glebe appears to be 6538594 
Parifian Toifes, which are 418993%0,352 Englifh. Feet, ov 
79355475 Englifh Miles, Its Ambic therefore is 24930 Miles, 
and ({uppofing ic Spherical) its Surface is 197831392 Miles : 
Which multiplied into } of its Semi-diamerer, gives its folid 
Content, vize 261 531993920 Miles. 

(1) With the Copernicans, 1 take it here for granted, that the 
Diurna! and Annual Revolutions are the Motions of the Terra- 
gueous Globe, not of the Sun, dc. but the Proof thereof I fhall 


xeferve, for my Survey of the,Heavens. See Book I, Ch. 5. Note 3. 


(2) Every 
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all (2), that i¢ fhould undergo two fuch different 
otions, asthe Diurnal and Annual are, and that 
thefe Motions fhould be fo conftantly and regular- 
ly (3) performed for near 6000 Years, withong 
any the leaft Alteration ever heard of (except fome 
Hours which we read of jn Fof. 10. 12, 13. and 
in Hezekiah’s time, which, if they cannot be ac- 
counted for fome other way, do greatly increafe 
| | the 


_ (2) Every thing that is moved, ‘muff of neceffity be moved by 
fomething elfe ; and that thing is moved by fomething that is moved 
either by another thing, ov not by another thing. If it be moved by 
that which is moved by another, we muft of néceffity come to fome 
prime Mover, that i, not moved by another, For it is impoffible, 
that what moveth, and is moved by another, Should proceed in in- 
finitum, Ariftor, Phyf. 1. 8. c. 5, 

Solum quod feiplum movet, quia nunquam deferitur a fe, nunquam 
ne movert quidem definit, quinetiam eateris qua moventur, hic fons s 
hoc principium eft movendi, Principii autem nulla origo: nam ex 
principio oriuntur omnia 5 Ipfum autem nulla ex re alia nafct poteft : 
nec enim effet id principium, quod gigneretur aliunde. Cicer. Tufc, 
Quafi, L. 1. ; 

Cogitemus qui revi poffit, ut tanta magnitude, ab aliqua poffit 
natura, tanto tempore circumferri ? Ego igitur affero Deum caufam 
effe, nec alitéer poffe fieri. Plato in Epinom. 

(3) Among the Caufes which Cleanthes is faid in Tully, to 
affign for Mens Belief of a Deity, one of the chief is AEquabili- 


multarum rerum, atque tantarum ordinibus, in quibus nibil unquam 
immenfa, ey infinita vetuflas mentita fit, flatuat neceffe ef ab 
aliqua mente tantos natura motus gubernari, Cic. de Nat. Deor. 
Leo. ? 

Homines ceperunt Deut agnofeere, cum viderent Stellas, tantam 
_ concinnitatem efficere ; ac dies, nottefque aftate, ee hyeme, ues 
fervare ftatos ortus, atque objtos. Plucarch de Placit, |. 7. c. 6. 


(4) We 
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the wonder (4); thefe things, Ifay,) do manrfeftly 
argue fome divine infinite Power to be concerned 
therein (5): But efpecially, if to all this we add 
the wonderful Convenience, yea abfolute Neceffity 
of thefe Circumvolutions to the Inhabitants, yea all _ 
_ the Produéts of the Earth and Waters. For to one 
of thefe we owe the comfortable Changes of Day 
and Night; the one for Bufinefs, the other for 
Repofe ; (6) the one for Man, and moft other Ani- 

mals 


(4) We need not be folicitous to elude the Hiftory of thefe 
Miracles, as if they were only poetical Strains, as Maimonides, 
and fome others fancy Fofhua’s Day to have been, viz. only an 
ordinary Summer’s Day ; but fuch as had the work of many 
Days done in it, and therefore by a poetical Stretch made, as if 
the Day had been Jengthened by the Sun ftanding ftill, Buc in 

the Hiftory they are ferioufly related, as real Matters of Fatt, 
and with {uch Circumftances as manifeft them to have been mi- 
raculous Works of the Almighty: And the Propher Habakkuk, 
- g. 11. mentions that of Fofhua as fuch. And therefore taking 
them to be miraculous Perverfions of the Courfe of Nature, in- 
ftead of being Objections, chey are greac Arguments of che Pow- 
er of God. For in Hezekiah's Cafe, to wheel che Earth ic felt 
backward, or by fome extraordinary Refrattions ro bring che 
Sun’s fhadow backward 10 Degrees: Or in Fofhna’s Cafe, to ftop 
the diurnal Courfe of the Globe for fome Hours, and chen again 
give ic the fame Motion; to do, I fay, thefe things, required’ 
the fame infinice Power which at firft gave the Terraqueous 
Globe its Motions. : 
(5) Nain cum difpofiti quafiffem federa Mundi, 

Prafcriptofque Maris fines, Anmique meatus, 

Et Lucis, Noéfifque vices: tunc omnia rebar 

Confilio firmata Dei, qui lege moveri 

Sidera, qui fruges diverfo tempore nafci, 

Qui variam Pheben alieno jufferit igne 

Comp/eri, Solemque fuo : porrexerit undis 

Littora : Tellurem medio libraverit axe. 

Claudian in Rufin. L. £. initio. 

(6) Diet nodifque viciffitudo confervat animantes, tribuens aliud — 
agendi tempus, aliud quiefcendi. Sic undigue omni ratione conclu. 
ditur, mente, confilioque divine omnia in hoc mundo ad falutem 
omnium, confervationemque admirabilitér adminiftrari. Cicer. de 
Nat. Deor. Le 2, 

(7) The 
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mals to gather and provide Food, Habitation, and 
other Neceflaries of Life; the other to reff, refrefh, 
and recruit their Spirits (7), wafted with the La- 
bours of the Day. To the other of thofe Motions 
we owe the Seafons of Summer and Winter, Spring 
and Autumn, together with the beneficial Influ. 
ences and Effects which thefe have on the Bodies’ 
and State of Animals, Vegetables, and all other 
things both in the Torrid, Yemperate, and Frigid 


Zones. 


| CHAP. Iv. 
Of the Place and Situation of the Terraqueous 
Globe, ia refpe of the Heavenly Bodies, 


A Nother thing very confiderable in our Globe; 
- & is its Place and Situation at a due diftance . 
from the Sun (t), its Fountain of Light and Heat 5 

f =: and 


(7) The acute Dr. Cheyne in his ingenious Poilof. Princ, of 
Natural Religion, among other ufes of Day and Night fairh, the 
Night is moft proper for Sleep; becaufe when the Sun is above 
the Horizon, Sleep is prejudicial, by reafon the Perf{pirations are 
then too great. Alfo chat Nutrition is moftly, if nor altogether, 
performed in time of Reft; the Blood having too quick a Mo« 
tion inthe Day: For which Reafon, weak Perfons, Children, 
. ¢yc. are nourifhed moft, and recruit beftby Sleep, 

(T) It is a manifeft Sign of the Creator’s Management and 
Care, in placing the Terraqueous Globe at that very Diftance ir 
is from the Sun, and contemperatipg our own Bodies, and all 
other things fo duly to that Diftance. For was the Earth far- 
ther from the Sun, the World would be ftarved, and frozen 
with Cold: And was it higher, we fhould be burnt, ar leaft * 
the moft combuftible things would be fo, and the World would 
be vexed with perpetual Conflagrations. For-we. fee that a few 
of the Rays of the Sun, even no more than What fall withia the 
compa{fs of half an Tach, or an Inch jn a Burning Glafs, will 
fire combuttible Bodies, even in our own Climate, . aT 
The 
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and from its neighbouring Planets of the, folar Sy- 
.ftem, and from the fixt Stars. But thefe things I 
have fpoken more largely of in my Survey of the 
Heavens, and therefore only barely mention them 
now, to infift morelargely upon = y 


CHAP. V. 
The Diftribution of the Earth and Waters: 


CHE Diftribution of the Waters and the dry 
§ Land, although it may feem rode and unde- 
figned to acarelefs View, and is by fome taxed as 
fuch (1), yet is admirably well adjufted to the 
Ufes and Conveniences of our World. 


For 


(1) The moft eminent Author I have met with, that finds faule 
with the Diftribucion of the Earth and Waters, and indeed with 
the whole prefect Scruture of the Globe, is the learned and elo- 
guent Theorift, Dr. Burnet, who frequently exclaims.on this 
Point. Tellus noffra, fi totam fimul complectamur, non, eft ordi- 
nata ¢y venufla rerum compages——fed moles aggefta VAVI0, incer 
toque fitu pavtinum, nulla ordinis aut venuflatis habita ratione. 
Theor. Sacr. lL 4..¢. 7. Ecquis autem a Deo hee ita fala ? 
&c. ib. Quo autem Herculeo labore opus effet ad excavandam ter- - 
ram tn. tantum hiatum ?—~Si immediate a caufa primé effects 
fuiffet hic alveus, aliquem faltem ordinem, menfuram, dy. proporti- 
onem notave licuiffet in ipfius forma, dy partium difpofitione ;—~ 
fed confufa omnia, &c. ib. €. 8. Fellas noltra chm exigna fit, elt 
etiam vudis : Et in illa exiguitate multa funt fuperflua, multa in- 
elegantia. Dimidiam terre fuperficiem inundat Oceanus 5. magna 
ex parte, ut mihi videtur, inutils. Aud then he goes on to fhew 
how this Part of the Creation might be mended. id.,c..10. Af 
this is to. me furprizing from an Author of great Iagenuity, who 
feems in his Bookyto have a juft Opinioa of, and due, Venerati- 
on for God. But certainly fuch Notioss. are. very sinconfiftenr 
with the belief of God’s creating, efpecially his governing. and 
ordering the World. But fuppofe,the.- Terraquebus Globe was 
fuch a rude; contufed, inconvenigar Mats, as he pretends ; yer 
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For in the firft place, the Diftribution is fo well 
made, the Earth and Waters fo handfomly, fo Work- 
man-like laid, every where all the World over, 
that there isa juft equipoife of the whole Globe. 
The Northern balanceth the Southern Ocean ; the 
Antlantick the Pacifick Sea. The American dry Land, 
is a Counterpoife to the European, Afiatick and A- 
frican. © 

In the next place, the Earth and the Waters are 
fo adinirably well placed about in the Globe, as to 
be helpful to one another, to minifter to one ano- 
ther’s Ufes. The great Oceans, and the leffer Seas, 
and Lakes, are fo admirably well diftributed through- 


out the Globe, as to afford fufficient Vapours (2) for 
Clouds 


is ic well enough for a finful World. But befides, what others 
have long ago abundantly anfwered ; the following Survey will, 
Thope, fufficiently manifeft ic to be the Work of a wife and bes 
neficent, as well as omnipotent Creator. 

(2) I took notice before in Book I. Chap. 3- Note 1. That 
the Vapours confticuting Clouds and Rain, are Veficule of Wa- 
ter detatched by Heat. The manner of which I conceive to be 
thus; Heat being of an agile Nature, or che lighteft of all Bodies, 
eafily breaks loofe from them ; and if they are humid, in its 
Paffage, carries along with it Particles, or little Cafes of the 
Water : which being lighter than Air, are buoyed up thereby, 
and fwim in ie; uncil bv knocking againft one another, or be- 
ing thickened by the Cold, (asin the Note before-cited,) they 
are reduced into Clouds, and Drops. Having mentioned the 
manner how Vapours are raifed, and there being more room 
here than in the Nore. before-eiced, I fhall, for the Iluftracion 
of Nature’s Procefs, take notice of three Things obfervable to 
our purpofe, in Water over the Fire. 4. That the Evaporarions 
are proportional co the Heat afcending out of the Water. A 
{mall Heat throws off but few Vapours, {carce vifible : A greater 
Heat, and afcending in greater Quantities, carries off groffer, 
larger, and mcre numerous Veficulez, which we calla Steam ¢ 
And if the Heat breaks through che Water with fuch fury, as to 
lacerate, and lift wp great quantities or bubbles of Water, too 
heavy for che Air to carry or buoy up, it caufech what we call 
Boyling: And the Particles of Water thus mounted up by the 

Hear, 
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Clouds and Rains, to temperate the Cold (3). of the 


Northern frozen Air, to cool and mitigate the 
| Heats 


Heat, are vifibly Spharules of Water, if viewed with a Microé 
cope, as they {wim about in a Ray of the Sun let: into-a dark 
Room, with warm Water.underneath ; where fome of the Va- 
pours appear large, fome. fmaller Spharules, according (no 
doubt) to the larger or leffer Quantities of Heat blowing them 
up, and carrying’them off. 2. if thefe Vapours be intercepted ia 
their afcent by any Context, efpecially cold Body, as Glafs, 
Marble, gyc. they are thereby reduced into Drops, and Mafies 
of Water, like thofe of Rain, ¢yc. 3. Thefe Vapours in their 
afeent from the Water, may be obferved in cold, frofty Wea- 
ther, either to’ rife but alittlé above the Water, and there td 
hang, or to glide ona little above its Surface: or if the Wea- 
ther be very Cold, after a little afcenr, they may be feen to fall 
back again into the Water ; in their afcent and defcent defcris 
bing a curve fomewhat like that of an Arrow froma Bow. But 
in a warmer Air, and Still, the Vapours afcend more nimbly 
and copioufly, mounting up aloft, till they are our of fight. 
But if the Air be warm and windy too, the Vapours are fooner 
carried out of fight, and make way for others. And according- 
ly I have often obferved, that hot Liquors, if not fer coo. thin, 
and not frequently ftirred, cool flower in the greateft Frofts, 
than in temperate Weather, efpecially if Windy. And it is 
imanifeft by good Experiments, thar the Evaporations are lefs 
at thofe times, chan thefe: lefs by far in the Winter, than the 
warmer Months. or: ay ' 
_ (3) As our Northern Iflands are obferved to be more tempe- 
rate chan our Continents, (of which we had a notable Inftance 
inthe great Froft, in 1708. which Ireland and Scotland felt lefs 
of, chan moft parts of Europe befides; of which fee Book IV; 
Chap. 124 Note 3.) fo this Temperature is owing to the warm 
Vapours aftotded chiefly bythe Sea :. which, by the preceding» 
Note, muft neceffarily be warm, as they are Vapours, or Water 
inflated by Heat: : aera 
_ The caufe of this Hear, I take to be partly that of the Sun, and 
partly Subrerraneouse That it is not wholly that of the Sun, is 
manifeft from Vapours, being as, or more, copioufly raifed 
when the Sun-beams are weakc{t; as when. ftrongeft; there be- 
ing greater.Rains and Winds at the one eime chan che other. 
And that there is fuch a thing as Subterraneous Heat, (whether 
Central, or from the meeting of ‘mineral Juices, or congenial, 
or connatural to our Globe, 1 have not time to enquire, me I 
: el he att “ oy 
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Heats (4) of the torrid Zone, and to refrefh the 
Earth with fertile Showers, yea in fome meafure to. 
minifter frefh Waters to the Fountains and Rivers. 
Nay, fo abundant is this great Blefling, which the 
moft indulgent Creator hath afforded us by means 
of this diftribution of the Waters I am fpeaking of,, 
that there is more than a fcanty, bare provifion, a 
mere fufficiency ; even a plenty, a furplufage of 
this ufeful Creature of God, the frefh Waters afforded 
to the World, and they fo well ordered, as not ta) 
drown the Nations of the Earth, nor to ftagnate; 
fink, and poifon, or annoy them; but to be gent- 
ly carried throngh convenient Channels back again, 
to their grand Fountain (5) the Sea; and bain of 

tne} | 


fay, thar fuch a thing is,) is evident not only from the Hore: 
Baths, many fiery Eruptions and Explofions, gc. but alfo from 
the erdinary warmth of Cellars, and Places under Ground, which | 
_ are not barely comparatively warm, but of fufficient Heat to: 
raife Vapours alfo: As is manifeft from the fmoking of peren: 
nial Fountains in frofty Weather, and Water drawn. out of | 
Pumps and open Wells: Yea even Animals themfelves are fenfis 
ble of it, as particularly Afeles, who dig before a Thaw, and 
aguindh fome other Ajcerations of the Weather ; excited, no: 
loubt, thereunto by the fame warm Vapours arifing in the 
Earth, which anintace them, as well a3 produce the fucceediug 
Changes of the Weather. | a 

(4) Befides the Trade-Winds, which ferve to mitigate the ex-_ 
ceflive Heats in the torrid Zone; the Clouds are a good Skreem’ 
againit the {corching Sun-beams, efpecially when the Sun paffech 
them Zenich; ac which time is their Winter, or cooleft Seafon, 
by reafon they have then moft Clouds and Rain. For which fer. 
vice, thar which Warene takes notice of, isa great Providence 
of God, viz. Pleraque loca Zone Forvida vicinum habent mare, ut 
India, Infiule Indice, lingua Africe, Guinea, Brafilia, Peruvia, 
Mexicana Hifpania: Pauca toca Zona Torrida funt Mediterranea. 
Vareni) Geograph. L. 2. C, 26 Prop. 10. §. 7. 

(3) That Springs have their Origine from the Sea, and not 
from Rains and Vapours, among many other ftrong Reafons, ¥ 
conclude from the perennity of divers Springs; which always 
afford the fame quanticy of Water. Of this fort there are many 

ati to 


Chap. V. Earth and Waters. ST. 
them through fuch large Traéts of Land, and to 


fuch prodigious Diftances, that it is a great wonder 
| , | the 


to be found every where, But I fhall, for an Inftance, finglé 
out one in the Parifhi of Upminfter, where I live, as being very 
proper for my purpofe, and one chat I have had better opportu | 
nities of making Remarks upon above twenty Years. This in 
the greateft Droughts is little, if at all diminifhed, that I could 
perceive by my Eye, although the Ponds all over the Country, 
and an adjoining Brook have been dry for many Months togeé- 
ther ; as particularly in che dry Summer Montlis of the Year 
1705. And in the werteft Seafons, fuch as the Summer and o- 
_ ther Months were preceding the violent Storm in November, 
1703. (Vid. Philof. Tranf. Nr. 289.) Ufay in fuch wet Seafons I 

ave not obferved any Increment of its Stream, excepring only 
for violent Rains falling therein, or running down from the 

igher Lands into it ; which diftoloureth the Waters oftens 
times, and makes an increafe of only a Day’s, or fometimés bre — 
a few Houts continuance. But now, if this Spring had irs Ori= 
gine from Rain and Vapours, there would be an increafe and 
decrea{é of the one, as there fhould happen to be of the other : 
As attually it is in fuch temporary Springs, as have undoubtedly 
their Sousce from Rain and Vapours. : 

But befides this, another confiderable thing in this Upminfler 
Spring (and Thoufands of others) is, that it breaks out of fo ins 
confiderable an Hillock, or Eminence of Ground, that can have 
NO more influence in the Condenfation of the Vapours, or flops 
Ping the Clouds, (which the Maintainers of this Hypothefis {ips 
pofe,) than the lower Lands about ir have. By fome critical 
“Obfervations I made witha very nice porcable Barometer, my 
Houfe ftands betweeh 80 and 90 Feet higher than the Low-warer 
“Mark in the River of Thames, neareft me, and that part of che 
River being fearce thirty Miles from the Sea; I guefs, (and am 
more confirmed from fome later Experiments,) that we eafinot 

be'much above 100 Feet above the Sea. The Spring I judge 
nearly level with, or bur little higher than where my Honfe 
flands ; and the Lands from whence it immediately iffues, I 
guefs about 1 or 20 Feet higher than the Spring; and che 
Lands above that, of to very remarkable Height. And indeed, 
by actual Meafure, one of the higheft Hills Ehave met with in 
Effex, is bur 363 Feet high, (Vid. Phil. Tran. Nr. 313. p. 16.) 
and I guefs by fome' very late Experimencs I made, neither that, 
Hor any ocher Land in Effew, te be above 400 Feet above the 
Sea, Now what is {0 inconfiderable a rife of Land, to a peren- 
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the Fountains fhould be high enough (6), or the Seas 
low enough, ever toafford fo long a Conveyance. 
Witnefs the Danube (7) andWolga of Enrope,the Nile (8) 

and. 


nial Condenfation of Vapours, fit to maintain even fo inconfide-: 
rable a Fountain, as what I have mentioned is? Or indeed the: 
High-lands of the whole large County of Effex, to the maintain-- 
ing allics Founrains and Rivulets ? : 

But I fhall no farther profecute this Argument, but refer to» 
the late learned, curious, and induftrious Dr. Plot's Tentamen 
Phil. de Orig. Font. in which he hath fully difcuffed this Mat-- 
tere 

As to the manner how the Waters are raifed up into the: 
Mountains, and higher Lands, an eafy and natural Reprefenta 
tion may be made of it, by putting a little heap of Sand, Afhes, 
or a little Loaf of Bread, dc. in a bafon of Water ; where the 
Sand will reprefent the dry Land, or an Hfland, and the Bafon 
of Water the Sea about ir’ And as the Water in the Bafon 
rifeth to, or near to the top of the Heap in it, fo doth the Wa- 
ters of the Sea, Lakes, ge. rife in the Hills. Which cafe J take: 
to be the fame with the afcent of Liquids in capillary Tubes, or 
between contiguous Planes, or in a Fube filled with Afhes: O 

which the induftrious and compleat Artificer in Air-pumps Mr 
_ Hawksbee, bath given us fome not contemptible Experiments, im 
his Phyf. Mech, Exp. pag. 139, &c. 

Among the many Caufes affigned for this Afcene of Liguors,, 
there are two that bid the faireft for it, viz. the Preffure of ‘thee 
Atmofphere, and the Newtonian Attradéion. That ic is not thee 
ormer appears from che Experiments fucceeding as well, or ber 
ter in Vacvo, than in che open Air, the Afcent being ratherr 
{wifter in Vacuo. This then being not the Canfe, I fhall fup-« 
pofe the other is; but for che Proof thereof, I fhall refer co fomes 
of our late Englifh Authors, efpecially fome very late Experi-. 
ments made betore: our moft famous R. S. which will be fo 
well improved by fome of that illuftrious Body, as to go near 
to put the Matter our of doubt. | 

(6) See Book HI, Chap. 4. 
(7) The Danube in a fober account performs a Conve of above 
1§00 Miles, (i. e- ina ftraight Line,) from it’s rife to it’s fall! 
Bohun’s Geogr, Dict. 

(8) Tra&us f. Longitudo [Niki] eft milfiarium circitér 630 
Germ. five Ital. 2520, pro quibus ponere licet 3000 propter curva- 
tras. Waren. Geogr. 1, I. Co 16. p. 27. . 


(9) Varene 
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and the Niger (9) of Africk, the Ganges (10) and 
Eupbrates of Afia, and the Amazons River (11) and 
Rio de la Plata of. America, and many others which 
might be named ; fome of which are faid to run 
above sooo Miles, and fome no lefs than S000 
from their Fountains to the Sea. And indeed fuch 
prodigious Conveyances of the Waters make it 
manifeft, that no accidental Currents and Atterra- 
tions of the Waters themfelves, no art, or power of 
_ Man, nothing lefs than the Fiat of the Almighty 
could ever have made or found fo long and com- 
_ modious Declivities and Channels for the paflage of 
the Waters. pi 
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The great Variety and Quantity of all things 
_ upon, and in the Terraqueous Globe, provided 
for the Ufes of the World. 


HE laft Remark I fhal] make about the Ter- 

# saqueous Globe in general is, the great variety 
‘of Kinds, or Tribes, as well as prodigious Number 
of Individuals of each various Tribe there is of all 
_ Creatures, 


(9) Varene reckons the Courfe of the Nigér, ac a middle Com- 
putation, 600 German Miles, that is 2400 Italian. | 

(10) That of the Ganges, he computes at 300 German Milese 
But if we add rhe Curvatures to thefe Rivers, their Channels are 
ef a prodigious Length. b tes 

(11) Oritur flumen (quod plerumque Amazonum, &c.} haud pro- 
cul Quito in montibus-—— Cum per Leucas hifpanicas 1356 curfum 
ab occidente in orientem continuarit, oftio 84 leucas lato im 
Oceanum pracipitatur. Chr. D’ Acugna Relatio de fluaamine Amaz, 
in Ad, Erud. Aug. 1683. , , 
a 4s 4 E 3 (1) Ney 


BA Variety of Things Book If, 
Creatures (1). There are fo many Beafts, fo many 
Birds, fo many Infecis, fo many Reptiles, fo many 
Trees, fo many Plants upon the Land; fo many 
Fifhes, Sea-Plants, and other Creatures in the Wa- 
ters; fo many Minerals, Metals, and Foffiles in 
the Subterraneous Regions; fo many Species of thefe 
Genera, fo many Individuals of thofe Species, that 
there 1s nothing wanting -to the Ufe of Man, or 
any other Creature of this lower World. If every 
Age doth change its Food, its way of Cloathing, 
its way of Building ; if every Age (2) hath its va- 
riety of Difeafes; nay, if Men, or any other Ani- 
inal was minded to change thefe things every Day, 
ftill the Creation would not be exhaufted, ftill no- 
thing would be wanting for Food, nothing for Phy- 
fick, nothing for Building and Habitation, ae 

. or 


(1) Non dat Deus beneficia ? Unde ergo ifta que poffides ? —— 
Unde hac inuumerabilia, oculos, auves ¢y animum mulcentia 2 Unde 
ila luxuriam quoque inflruens copia ? Neque enim neceffitatibus tan- 
tummodo noftris provifum eft : ufque in delicias amamur. Tot ‘ar- 
pufta, non uno modo frugifera, tot herbe falutares, tot varietates 
cloorum, per totum annum digefte, ut inerti quoque fortuita terra 
climenta praberent. Fam animalia omnis generis, alia in ficco, 
CC. ——= ut omnis rerum nature pars tributam aliquod nobis con- 
ferret. Senec. de Benef. 1. 4, c. 5. ubi plura vide. : 

Fic, ubi habitamus nen intermittit fuo tempore Colum nitefcere, 
avbaves frondefcere —————= tum-multitudinem pecudum partinm ad 
wefcenauim, partim ad cultus agrorum, partim ad vehendum, par- 
tim ad corpora veftienda : homnemque ipfum quafi contemplatorem 
cell ac deoruin, ipforumque cultorem. ———Hac igitur, ¢g alia ine 
aumerabilia cum cerajmus, poffumufne dubitare, quin his prafit ali- 
quis vey effector, fi hac nata funt, ut Platoni videtur: vel, fi fem- 
per fuevint, ut Avifloteli placet, Moderator tanti operis ¢y mune- 
viv? Cicer. Tufc. Queft. L. 1, re if 

(2) Sunt & gentium differentia non mediocres ——~ que contetta 
platio aufert rurfus nes ad ipforum animalium naturas ingenita/que’ 
us vel, certiores morborum omnium medicinas, Enimvero rerum 
omninm Pavens, nullum animal ad hoc tantim ut pafceretur, aut 
alia fatiavet nafci voluit : arte/que falutares iis inferwit. Plin. N. 
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for Cleanlinefs and Refrefhment, yea even for Re- 
- creation and Pleafure, But the Munificence of the 
Creator is fuch, that there is abundantly enough to 
fupply the wants, the conveniences, yea almoft the 
extravagancies otf all the Creatures, in all Places, 
all Ages, and upon all! Gceafions. = 

And this may ferve to anfwer an Objection a- 
gainft the Excellency of, and Wifdom fhewed in 
the Creation; namely, What need of fo many Crea- 
tures (2), particularly of fo many Infecis, fo many 
Plants, and fo many other things; and efpecially 
of fome of them, that are fo far from being ufeful, 
that they are very noxious; fome by their Ferity, 
and others by their poifonous Nature? &<. 

To which I might anfwer, that in greater Va- 
tiety, the greater Art is feen; that the fierce, pot- 
fonous, and noxious Creatures ferve as Rods and 

Scourges 
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(3) This was no very eafy Queftion to be anfwered by fuch, as 
_ held, that all things were made for Man, as moft of the Ancients 
did ; as Ariftotle, Seneca, Cicero and Pliny, (co name only fome 
of the chief.) And Cicero cites it as the celebraced Chryfippms’s 
Opinion, Preclaré enim Chryfippus, Catera nata effe Hominum 
caufa, ty Deorum. De fin. bon. & mal. L. 3. And in his De 
Nat. Deor. L» 2. fin. he ferioufly proves the World it telf to 
have been made for the Gods and Man, and all things ia the 
‘World to have been made and contrived for the benefit of Man, 
(parata dy inventa ad fruélum Hominum, are his Words.) So 
Pliny in his Preface to his 7th Book faith, Nature made all things 
for Man; but then he makes a doubt, whether fhe fhewed her 
felf a more indulgent Parent, or cruel Step-Mother, as in’ Book 
IV. Chap. 12. Note 2. Buc fince the Works of God havé been 
more difcovered, and the Limits of the Univerfe have been 
found to be of infinitely greater Extene than the Ancients fup- 
pofed them; this narrow Opinion hath been exploded. And 
the Anfwer is eafy co thefe Queftions, Why fo many ufelefs Crea- 
cures? in the Heavens, why fo many fixe Stars, and the greateft 
part of them fearce vifible > Why fuch Syftems_ of Planets, as 1” 
Fupiter, Saturn, &c? In the Earth and Waters, why fo many 
Creatures of no ufe ro Man ? 
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Scourges to chaftife us (4), as means to excite our 
Wifdom, Care, and: Induftry, with ‘more ‘to ‘the 
fame purpofe.. But thefe things have been A: | 
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(4) Nec minus clara exitii documenta [unt etiam ex contemnendis 
animalibus, “M, Varro author eft, a cuniculis fuffofum in -Hifpa= 
nid oppidum, a‘talpisin Theffalia : ab ranis civitatem in Gallia 
pulfam, ab locuftis in Africa : ex Gyaro, Cycladum infula, ‘incolas a 
muribus fugatos ;in Italia Amy. myclas a ferpentibus deletas, Ci« 
tra Cynamolgos Aithiopas laté deferta regio eft, a {corpionibus 
folpugis gente fublata: ¢y a feolopendris abagtos T; rerienfes, author 
eft Theophraftus. Plin. Nat. Hift. 1. 8. c.°29. 0° - | 

To thefe Inftances may be added, the Plague they fometimes 
fuffer from a kind of Mice, (they. call Leming, Leminger, Leme — 
mus, &c.) in Norway, which ear up every green thing. The 
come in fuch prodigious Numbers, that they fancy them to fall 
from the Clouds ; ‘but O/-WMagnus; rather thinks they come frorii 
fome ‘of ‘the Iflands. Hift. 1 8. c. 20. If the Reader hath a 
mind to fee a large Account of them, with a difpure about their 
Generation, a handfom Cut of them, with the Prayers, and .an 
Exorcifm againft them ufed in the Church of Rome, I fhall refer 
him (ic being too tedious -to recite in thefe Notes) to Mufeum 
Wormidtecls 3a 2ge% 4-1 ROAM SL acls Sale 
| Quave patimur multa mala a creaturad quam fecit Deus, nifi 
quia offendimus Deum ?——.De pena tua peccatum tuum accufa; 
“non judicems Nam propter Superbiam inflituit Deus creaturam iftam 
minimam Uy abjediffimam,. ut ipfa nos ‘torqueret,.ut cum fuperbus 
_ Suerit homo, ey fe jaftaverit. adverfus Deum,——cum fe erexerit, 
Pulicibus fubdatur. Quid eft, quod te.inflas humana fuberbig 2 —~ 
Pulicibus vefifte, ut dormias. Cognofce qui fis...Nam propter fuper- 
Giam noftram domandam .—- creata illa qua molefta funt : populum 
Pharaonis fuperbum potuit Deus domare de Urfis, de, &c. Mufcas 
tx Ranas ills immifit, ut rebus viliffimis fuperbia domaretur.. Om 
nia ergo .per ipjum —— fadla Junt , ¢ fine ipfo fatlum eft nibil; 
Beate Pia 8. 70-S2 Johaas 8 yo eee 

But although the infinitely wife Creator hath pur it in the 
power of fuch vile Animals to chaftife us,.yet hath he fhewed 
no lefs Wifdom and Kindnefs in ordering many, if not moft-of 
them fo, as that it fhall be in the power of Man, and other Crea- 
tures to obviate or efcape their Evils, For, befides the noble An- 
tidores afforded by Minerals, Vegetables, goc. many, if nor moft 
of our Exropean venemous Animals carry their Cure, as well as 
Poifon in their own Bodies. The Oi, and I doubt not,, the Bo- 
a3 i ma oh & Wy) ..a Kinch ae |) ace en dy 
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‘ently urged by others; and it is fufficient to fay, 
‘that this gteat Variety isa moft wife Provifion for 
all: the’ Ufes of the World in all Ages, and all Places. 
Some for ‘Food, fome ‘for Phyfick (5), fome for 
‘Habitation, fome for Utenfils, fome tor Tools and 
Inftruments of Work, and fomie for Recreation and 
Beene PAM ON TS CRs. PR TRS tae Pleafure, 


dy of Scorpions roo, is a certain Remedy againft ics Stroke. A 
Bee, Wa/p, or Hornet crufhed,'and rubbed, or bound upon the 

place, I have always found to be a certain Cure for the fting of 

 thofe Creatures. And I queftion not, buc the Fleth, efpecially 

‘the Head of Vipers, would be found a Remedy for the'r Bites, 

' Our Viper-Catchers have a Remedy, in which they place (6 great 
Confidence, as tobe no more afraid of the Bite[of a Viper) than 
of a common Punéturé,“immediately curing themfelves: by the Afe 
plication of their Specificks: -This, though they keep as a great Se- 

‘cret, Ihave upon ftriét enquiry found to be no other than Axungia 
Viperina, prefently rubbed into the Wound, This Remedy, the 
learned Doétor tried himfelf with good Succefs in a young Dog, 
thay was bitten in the Nofe. Vid. Mead of Poyfons, pag. 29. 

- Ard as co the Means to efcape the Mifchiefs of: fuch noxious 
Animals, befides what may be effected by the Care, Induftry, 
and Sagacity of Man; fome of them are fo contrived and made, 
as tO give warning, or time to Creatures in dangers from them. 
Thus,.for inftance, the Rattle-Snake, the moft poifonous of any 
Serpent, who darts its poifonous Vapours ro fome Diftance, and 
in all probability was the Bafilish of the Ancients, faid to kill 
with its Eyes, this-involuntarily gives warning by the Rattle in 
10s Tail.: Sothe Shark, the moft repacious Animal of the Was 
ters, is forced to turn himfelf on his Back, (and thereby gives 
an opportunity of efcape,) before he can catch his prey. | 

(3) Hac fola Natura placuerat effe remedia parata vulgo, inven- 
tu facilia, ac fine impendio, ex quibus vivimus. Poflea fraudes 
horinum ¢y ingeniorum: capture officinas invenere iftas, in quibus fua 
cuique homint venalis promittitur vita, Statim compofitiones gy 
mifiure inexplicabiles decantantur. Arabia atque India in media 
aftimantur, ulcerique parvo medicina a Rubro mari imputatuy, cian 

gemedia vera quotidie pauperrimus quifque cenet.  Plin. I. 24. 
Abe ee ‘a pre ' 

Non {ponte fua ex tellure germinant FPerba, que contra quofcunque 
marbos accommoda funt , fed ea, voluntate Opificis, ad noflram uti» 
litatem producte funt. Bafil. Afcet. Tom. 2, | 

! Confult here, Book X, Note 23, 24, 25. 

Dussio lots Salo i oie ieee mamas a Cte ae (6) Among 
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Pleafure, either to Man, or to fome of the inferiour 
Creatures themfelves; even for which inferiour 
Creatures, the liberal Creator hath provided all 
things neceflary, or any ways conducing to their 
happy, comfortable living in this World, as well 
as for Man. ) 

And it is manifeft, that all the Creatures of God, 
Beafts, Birds, Infects, Plants, and every other Ge- 
mus have, or may have, their feveral Ufes even among 
Men. For although in one place many things may 
Jie neglected, and out of Ufe, yet*in other places 
they may be of great Ufe. So what hath feemed 
ufelefs in one Age, hath been received in another : | 
as all the new Difcoveries in Phyfick, and all the 
A lrerations in Diet do fufficiently witnefs. Many 
things alfo there are which in one Form may be 
pernicious to Man ; but in another of great Ufe. 
There are many Plants (6), many Animals, many 
Minerals, which in one form deftroy, in another heal. 

: | The 


(6) Among poifonous Vegetables, none more famous of old 
than Hemlock, accounted at this Day alfo very dangerous to Man, 
of which there are fome difmal Examples in our Philof, Tranfad, 
| Wepfer, &c. But yet this Plane is Food to Goats, and its Seeds to 


_ . Bufiards , and as Galen faich, to Starlings alfo. Neither is this. 


fo reraicious a Plane, only Food, butalfo Phyfick to fome Ani- 
mals, An Horfe troubled with the Farcy, and could nor be 
cured with the moft famed Remedies, cured himfelf of it ina 
fhort time by eating Hemlock, of which he eat greedily. Vid, 
Phil, Tranf. Nr..23t. -nd a Woman cured of the Plague, and 
wanting Sleep, did with very good Effect, eat Hemlock for fome 
time , till falling ill again of a Fever, and having left off the Ve 
of thi¢ Remedy, be (Nic. Fontanus | endeavoured to procure veft by 
repeated Dojes of Opium. which had no Operation ; till the help of 
Cicuta, was again called in with defived Succefs, Mead of Poif, 
Pe t44e, 


(7) Ie 
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The Caffada-Plant unprepared poifoneth, but pre- 
pared, is the very Bread of the WefeIndies (7); Vipers 
and Scorpions, and many Minerals as deftruétive as 
they are to Man, yet afford him fome of his beft 
Medicines. | 

Or if there be many things of little immediate 
Ufe to Man, in this, or any other Age; yet to 
other Creatures they may afford Food or Phyfick, 
or be of fome neceflary Ufe. How many Trees, 
and Plants, nay, even the very Carcafles of Ani- 
mals, yea, the very Duft of the Earth (8), and the 
' moft refufe, contemptible things to be met with; E 
fay, how many fuch things are either Food, or 
probably Medicine to many Creatures, afford-them 
Retreat, are places of Habitation, or Matrixes for 
their Generation, as {hall be fhewed in proper place? 
The prodigious {warms of Infects in the Air, and 
in the Waters, (many of which may be perhaps at 
prefent of no great Ufe to Man,) yet are Food to 
Birds, Fifhes, Reptiles, Infeéts themfelves, and o- 
ther Creatures(9): for whofe happy and comfort- 
able Subfiftence, I have faid the bountiful Creator 
ie liberally provided, as well as for that of. 

an. | 


- (7) It is of the moft general Uje of any Provifion, all over the 
Weft-Indies ; efpectally the hotter Parts, and is ufed to vidtual 
Ships. Dr. Sloan’s Nat. Hift. of Famaica, Vol. 1. Chap. s. 


a 

: (8) Thave fhewn in the Philof. Tranfaétions, that the Pedicue 
lus fatidicus, Mortifaga, Pulfatorius, or Death-watch there de- 
{cribed, feedeth upon Duft , bue that this Duft they eat, is pou- 
_ dered Bread, Fruits, or fuch like Duft, not poudered Farth ; 
as is manifeft from their great Diligence and Curiofity in Hunt- 
ing among the Duft. See mere in Phils Tranf.. Nr. 291. | 
(9) Vid, Book IY. Chap, 14. — fae 
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BOOK UL 


Of the Terraqueous Globe in par= 
ticular, more efpectally the 
Earth, | | | 


y Aving thus taken a general Profpect of our 
q Terraqueous Globe ; I fhall in this Book 

A HE come to its Particulars. But here we have 
fuch an immenfe Variety prefenteth it felf to our 
Senfes, and fuch amazing Strokes of Power and 
Wifdom, that it is impoflible not to be at a ftand, 
and very difficult to know where to begin, how to 
proceed, or where to end. But we muft however 
attempt: 

And for the more clear and regular proceeding on 
this copious Subjeét; I fhall diftribute the Globe i 1 
to “y two grand conftituent Parts. 

I. The Earth and its Appurtenances. 

I. The Waters and Theirs. 

The firft of thefe only, is what at prefent I fhall 
be able to take into this Survey. 

_ And in Surveying the Earth, I intend, 

1. To confider its “conftituent Parts, or Things 
peculiar to it felt. 

2. The Inhabitants thereof, or the feveral kinds © 
of Creatures that have their Habitation, Growth, or 
Subfiftence thereon. 

1, As to the Earth it felf; the moft raniaieaee 
things that prefent themfelves to our View, are, 


pte 
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1, Its various Moulds and Soils. 

2. Its feveral Strata, or Beds. 

3. Its very Subterraneous Paflages, Grotto’s, and 
Caverns. 

4. Its Mountains and Vallies. 


CHAP. I. 
Of the Soils and Moulds in the Barth: 


< Bee various Soils and Moulds are an admi- 
cable and manifeft Contrivance of the All- 
wife Creator, in making this Provifion for the va- 
rious Vegetables (1), and divers other Ufes of the 
Creatures. For, as fome Trees, fome Plants, fome 
Grains dwindle and die in a difagreeable a het but 

torive 


ane 


_ (4) Iris not to. be doubred, thar although Vegetables delight 
in peculiar Soils, yer they owe not their Life and Growth to the 
Earth it felf, burt to fome agreeable Juices, or Salts, dy. refiding 
inthe Earth. Of this the great Mr. Bog! hath given us fome 
good Experiments. He ordered his Gardiner to dig up and dry 
in an Oven, fome Earth fic for the purpofe, to weigh it, and to 
fet therein fome Squafh-Seeds, (a kind of Indian Pompion.) 
The Seeds when fown, were watered with Rain or Spring. water 
only. Buralthough a Plane was produced in one Experiment of 
near 3/. and in another of above 14/. yet the Earth when 
dried, and weighed again, was fcarce diminifhed at all in irs 
Weight. | 

Another Experiment he alledges is of Helmont’s, who dried 
2001. of Earth, and therein planted a Willow weighing s/. 
which he watered with Rain or diftilled Water : And to fecure 
it from any other Earth getting in, he covered it with a perfo- 
rated Tin Cover. After five Years, weighing the Tree with all 
the Leaves irhad born in that time, he found it to weigh 169 Z. 
3 Ounces ; but the Earth ta be diminifhed only.about 2 Ounces 
in lis Weight, Vid, Boy's Scept, Chyme Part 2+ page 114. 


(2) Te 
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thrive and flourifh in others ; fo the All-wife Crea- 
tor hath amply providea for every Kind a proper 
Bed | 


If fome delight in a warm, fome a cold Soi] ; 
fome in a lax or fandy, fome a heavy or clayie Soil; 
fome in a mixture of both, fome in this, and that, 
and the other mould, fome in moift, fome in dry 
Places (2); {till we find provifion enough for. all 
thefe Purpofes : Every Country abounding with its 
proper Trees and Plants (3), and every Vegetable 
flourifhing, and gay, fomewhere or other about the 
Globe, and abundantly anfwering the Almighty 
Command of the Creator, when the Earth and Wa- 
ters were ordered to their peculiar place, Gen. 1. 11. 
And God faid, let the Earth bring forth Grafs, the 
Hlerb yielding Seed, and the Tree yielding Fruit after 
bis Kind. All which we actually fee is fo. 

To this convenience which the various Soils that 
coat the Earth are of to the Vegetables; we may 
add their great Ufe, and Benefit to divers Animals, 
to many Kinds of Quadrupeds, Fowls, Infects, and 

3 Reptiles; 


(2) Ts} gearas Cures rhs bexbees, & udyoy am meee7 | —— 
tov Nydeay, &c. Vet uty yete guaes Engss, va Se eyud onc, aed 
) Ketueevis, met F Wesoirss, ra St marrciles, 1, GAs, Te 
way ogewis, To WY ércid\ess.——Zn7a she re meseoneg xg.T eb 
viv nego, en K adevii, x loxved, % Basvpprla, © eamaal- 
GppiCas G tims dan Aacocd vata ae usen. —Tldyren x29 
qauTe, tn Swed Sue Cure oo OLL0L0y, Ky Tet atvoOLe A o- 
aut, oTay h TEs maegMayl THs gv Tews. Thesphrajt. de Cauf. 
LUM She Do Ga. 

(3) Nec vero terre ferre omnes omnia poffunt. 
Fluminibus Salices, craffifgue paludibus Alni 
— Nafeuntur , fleriles faxofis montibus Orni : 
Littora myrtetis letiffina + denique apertos 
Bacchus amat colles : Aquilonem gg frigora Taxi. 
Afpice gy extvemis domitumn eultoribug orbem, 
Loafgue domos Arabum, piflofque Gelonos « 
Divife ‘arboribus patric, &e. Virgil, Georg, L. 2. ! 
(1) Althougti 
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Reptiles ; who make in the Earth their places of 
Repofe and Reft, their Retreat in Winter, their Se- 
curity from their Enemies; and their Nefts to re- 
pofe their Young; fome delighting in a lax and 
pervious Mould, admitting them an eafy paflage ; 
and others delighting in a firmer and more Solid 
Earth, that will better fecure them againft Injuries 
from without. 


CHAP. IL 


Of the various Strata or Beds obfervable in the 
Earth. , | | 


HE various Strata or Beds, although but littfe 
different froin the laft, yet will deferve a di- 
ftinct confideration. 


_ By the Strata or Beds, | mean thofe Layers 
of Minerals (1), Metals (2), Earth, and Stone 
| (3), 


eee ee ee 


(1) Although Minerals, Metals, and Stones lie in Beds, and 
have done fo ever fince Nozh’s Flood, if not from the Creation 5 
yet it is greatly probable chat they have a power of. growing in 
their refpettive Beds: That as the Beds are robbed, and emp- 
tied by Miners, fo after a while they Recruit again. Thus 
Vitriol, Mr. Boyl thinks will grow by the help of the Air. So 
Alum doth the fame, We are affuved, (he faith,) by the experi- 
enced Agricola, that the Earth or Ore of Alum, being yobbed of 
its Salt, will in trad? of time recover it by being expofed to the Airy. 
Boyl’s Sufpic. about fome Hidd. Qual. inthe Air, peg. 18. 

(2) As to the Growth of Metals, there is great Reafon to 
fufpeé that alfo, from what Mr. Boy! hath alledged in his Obfer- 
vations about the Growth of .Metals: And in his Scept. Chyttts 
Part, 6. pag. 362. Compare alfo Hakewil’s Apol. pag ¥64, 

And particularly as to the Growth of Iron, to the inftances he 
gives from Pliny, Fallopins, Cefalpinus, and others; we may add, 
what 1s well known in the Fore} of Deane in G loceflerfhire ; That 
‘ . x the 
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(3), lying tinder that upper Stratum, or Tegument. 
of the Earth laft {poken of, all of prodigious Ufe 
to Mankind: Some being of great Ufe for Buildings 

: ome 


Pease ese 


the beft Iron, and moft in Quantity, tharis fourd there;.is in, 
the old Cinders, which they melt over again. This the Author 
of the Additions to Gloceflerfhire, in Cambd-Brit. of the latt Edi-. 
tion, pag. 245. attributes to the remif{nefs of the former Melters, 
im not exhaufting the Ore: But in all probability ic ts rather co 
be attributed co che new Impregnations of the old Ore, or Cin-, 
ders, from the Air, or from fome feminal Principle, or plaftick 
Quality in the Ore it felf. | : 

(3) As for the Growth of Stone, Mr. Boyl gives rwo Inftances. 
One 1s chat famous place in France, called Les Caves Goutieres § 
where the Water falling from the upper Parts of the Cave to the 
Ground, doth prefently there condente into little Stones, of fuch Fi- 
gures as the Drops falling either feverally, or upon one another, 
and congulating prefently into Stones, chance to exbibit. Vid. 
Scepr. Chym. pag. 360, | 

Such like Caves as thefe, I have my felf met with in England ; 
particularly on the very Top of Bredon-Hill in Worcefferfbire, neat 
the Precipice, facing Perfhore, in or near the old Fortrefs, called. 
Bemsbury Camp ; 1 {aw fome Years ago fuch a Cave, which (if I 
milremember not) was lined with thofe Stalaéical-Stones, on 
the Top and Sides. On the Top, they hung like Icicles great 
and {mail, and many lay onthe Ground. They feemed mani- 
feftly to be made by an Exfudation, or Exftillation of fome pe- 
trifying Juices out of the rocky Earth there. On the fpot, I. 
thought ic might be from the Rains foaking through, and carry 
ing with ic Impregnations from the Stone, the Hull being there 
ail Rocky. Hard by the Cave is one or more va{t Stones, which 
(if I miftake not) are incruftated wich this Sparry, Stalatical 
Subftance, if not wholly made of ic. But it is fo many Years 
ago fince I was at the place, and noe being able to find my. 
Notes abour it, I cannot fay, whether the whole Stone is (in all 
probabilicy) Spar, (as I chink ic is,) or whether I found it only 
cafed over with it, norwichftanding I was very nice in examining 
ic then, and have now fome of the Fragments by me, confifting, 
among other fhining Parts, of fome tranfparenc angular Ones. . 

The other Inftance of Mr. Boy/, is from Linfchotens who faith, 
that in the Eaff-Indies, when they have cleared the Diamond 
Mines of all che Diamonds ; In a few Years time they find in tie 
fame place new Diamonds produceds Boyl. Ibid. 


‘ (4) fe 
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fome ferving for Ornament; fome furnifhing us 
~ with commodious Machines, and ‘Tools to prepare 
ofir Food, and for Veffels and Utenfils, and for 
multitudes of other Ules ; fome ferving for Firing 
to drefs our Food, and to guard us againft the ins 
falts of Cold; and Weather ; fome being of great 
Ufe in Phyfick, in Exchange and Commerce, in 
Manuring and Fertilizing our Lands, in Dying 
and Colouring, and ten Thoufand other Conveni- 
ences, tco many to be partictlarly fpoken of : Only 
there is one grand Ufe of one of thefe Strata or 
Beds, that. cannot eafily be omitted, and that is 
thofe fubterraneous Strata of Sand, Gravel, and 
Jaxer Earth that admit of, and faci’i'ate the paflage 
of the {weet Waters (4), and may probably be the 
Colanders whereby they are fweetened, and then ne 
the 


SeenON 
| 
(4) It is not only agreeable to Reafon, but Tam cold by Per- 
fons converfant in digging of Wells throvghour this Covnty of 
Effex, where I live, char the fureft Beds in which they find Wa- 
ter, are Gravel, and a coarfe dark coloured Sand ; which Beds 
feldom fail to yield plenty of fweet Water: Bue for Clay, they 
never find Water therein, if it bea ftrong, ftiff Clay; but if ic 
be lax and fandy, fometimes Springs are found’ in it; but fo 
weak, thar they will fcarcely ferve the Ufes of the finalleft Fa- 
mily. And fometimes they meet with thofe Beds lying hext un 
der a loofe black Mould, (which, by their Defcription, I judged 
to bea fore of oazy, orto have the refembldncé of an ancient 
rufhy Ground,) and in that cafe the Water is always naught and 
ftinks. And Jaftly, another fort of Bed they find in Ejfex, in 
the claiey Lands, particilarly chat pare called the Rodings, which 
yields plenty of fweet Water, and that is a Béd of white Earth, 
as though made of Chalk and white Sand. This they find, after 
they have dug through forty or more Feet of Clay; and itis fo 
tender and moift, that ic will not lie upon the Spade, bur they. 
are forced to throw it into their Bucket, with their Hands, or 
wich Bowls ; but when ic comes up into the Air, it foon becomes 
an hard white Stone Bee a4 
Thus much for the variety of Beds wherein the Waters are 
found. That it is in thefe Béds only, or chiefly the Springs 


run, is farcher manifeit from the forcible Eruption of the Wi- 
EF cers 
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the fame time alfo conveyed to all Parts of the ha- 
bitable World, not only through the temperate and 
torrid Zones, but even the fartheft Regions of the 
frozen Poles, ] 

That thefe Strata are the principal Paffages of the 
fweet, fountain Waters, is, I think, not to be doub- 
ted, confidering that in them the Waters are well 
known to pafs, and in them the Springs are found 
by thofe that feek for them. I fay, the principal 
Paflages, becaufe there are other Subterraneous Guts 
and Channels, Fiflures and Paffages, through which 
‘many times the Waters make their way. soe. 

Now that which in a particular manner doth feem 
fo me to manifeft a fpecial Providence of God in 
the repofiting thefe watery Beds is, that they fhould, 
be difperfed all the World over, into all Countries, 
and almoft all Tracts of Land: [hat they fhould 
fo entirely, or for the moft part, confift of lax, in- 
eohering Earth, and be fo feldom blended with 
other impervious Moulds, and that often, but acci- 
dentally : And that they are interpofed betweem 
the other impervious Beds, and fo are as a Prop 
and Pilar to guard them off, and to prevent their 
finking in, and fhutting up the Paflages of the 
Waters, ; 

The time when thofe Strata were laid, was doubt- 
fefs at the Creation, when God faid, (Gen. 2. 9.), 
let the Waters under the Heaven be gathered together 
auto one place, and let the dry Land appear ; or elfe 
at the Deluge, if, with fome fagactous Naturalifts, 

oy ne ae we 


ters fometimes, out of thofe watery Beds, 
4, Note to. This Eruption fhews, chat the Waters come from. 
fome Eminence or other, lying ac a diftance, and being clofely 
pent up withia the watery Stratum, by the claiey Strata, the 


Waters with foree mount up, whem the Strata above are 
opened, 


Of which fee Chap, 


(3) Wa 
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we fuppofe the Globe of Earth fo have been diffol- 


ved by the Flood (3). At. that time (whatever it 


was) when the Terraqueous Globe was ina chaotick 


State, and the earthy Particles (ubfided, then. thofe 
feveral Beds'were in all probability repofited in the 
Earth, in that. commodious Order in which they 
now are found; and that, as is afferted, according 
to the Laws (6) of Gravity. halen 


(5) V. Dr. Weedward’s Effay, Part.2. 

(6) Ids Ib. pag. 28, and pag. 74. But Dt. Léigh in his Net; 
Hiflory of Lancafhire, peaking of the Coal-p'ts, denies the Straca 
to lie according to the Laws of Gravitation, faying; the Strata 
are a Bed of Marle, afterwards Free-Stone, exe Ivon-Stone, cher 
aes or Kennel-Mine, than fome. other Strata, and again Coal, 

€. ; | | 
But upon a ftritter enquiry into the matter, finding Thad 


reafon to fufpet that few, if any, aftually had cried the Experi 


ment, | was minded to bring theching to the Teft of Erperis 


ment my felf ; and having an opporcunity, on April. tr: 1712. 


Icaufed divers places to be bored, laying the feveral Strata by 
themfeives ; which afcerwards I weighed with all ftrittnefs, firft- 
in Air, then in Water, taking care thar no Air-bubbies, ¢yc. 
might obftru& the accuracy of the Experiment. The refule 
was, that in my Yard, the Scrata were gradually fpecifically 
heavier and heavier, the lower and lower they went; and the. 
upper which was Clay, was confiderably {pecifically lighter thar 
the lower Stratum 3 which was firft a loofe Sand, then a Gravel. 
In which Stratum principally the Springs run that fapply my 
Well. j 

But in my Fields, where three places were bored (to ho gréat 
Depth) 1 found. below. the upper,-fuperficial Stratum, a deep 
Bed of Sand only, which wasof different Colours and Confift- 
nce g which | weighed as before, together with the Virgin- 
mold , But they were all of the fame, or nearly the fame fpeci- 
fick Gravity, both out of the fame Hole, and.our of difference 
Holes, although the Sand was at laft fo gravelly, that’ hindered 
our boring any deeper. 

Upon this, fearing left fome errour ntight be in the former 
meee nicky Etried chem over again; and chav with the fame 

aceels, 


Aiteg 
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‘CHAP. IL 


Of the Subterraneows Caverns, and the Vul- 
b. 


Shall take notice of the Subterraneous Caverns, 

Grotto’s, and Vulcano’s, becaufe they are made 
an Objection (1) againft the prefent Contrivance 
and Structure of the Globe. But, if well confide- 
red, they will be found to be wife Contrivances of 
the Creator, ferving great Ufes of the Globe, and 
Ends of God’s Government. Befides many fecret 
grand Functions and Operations of Nature in the 
Bowels of the Earth, that an all probability thefe 
things may minifter unto, they are of great Ufe to 
the Countries where they are (2). To inftance in 
_ the very worft of all the things named, viz. the. 
| Vulcano’s: 


After this, I made fome Experiments in fome deep Chalk- 
Pits, with the Flints, Chalk, grec, above and below; but the 
Succefs was not fo uniform as before. 

Acquainting our jaftly renowned R. S. wich thefe Expert- 
ments, they ordered their Operator to experiment the Strata of 
a Coal-Pit ; the Succefs whereof may be feen in Philof: Franf. 
Nr. 336. | 

(1) Nemo dixerit terram pulchriorem effe quod cavernofa fit, 
quod dehifcat in multis locis, quod difrupta caveis ¢y fpaciis inani« 
bus 5 iifque nullo ordine difpofitis, nulla formas nec que aliud con- 
tineant quam tenebras fy fordes ; unde graves ¢x pejtifere exhala- 
tiones, terre motus, &c. Burnet ubi fupr. c. 7. | 

(2) The Zirchnitzer Sea in Carniola, is of great Ufe to the Inha- 
birancs of that Councry, by affording them Fifh, Fowls, Fodder, 
Seeds, Deer, Swine end other Beafts, Carriage tor their Goods, 
grec. Vid. Phil. Tranf. Nr. 191, &c. or Lowth. sbridg. Vol. 2. pz 
306, &c. where_you have put together inco one View, what is 
difperfed in divers of the Tranfactions.. This Sea or Lake pro- 
ceeds from fome Subterraneous Grotto, or Lake, as is made 
highly probable by Mr. Valvajor. Ibid. on 

e. 
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Vulcano’s and Ignivomous Mountains ; although 


- 


EE 


they are fome of the moft terrible Shocks of the 


Globe, and dreadful Scourges of the finful Inhabitants 
thereof, and may ferve them as Emblems, and Pre- 
fages of Hell it felf; yet even thefe have their great 
Ufes too, being as Spiracles or Tunnels (3) to the 


— Countries where they are, to vent the Fire and Va- 


pours that would make difmal Havock, and often- 
times actually do fo, by dreadful Succuflions and 
Convulfions of the Earth. Nay, if the Hypothefis 
of a central Fire and Waters be true, thefe Out lets 
feem to be of greateft Ufe to the peace and quiet of 
the Terraqueous Globe, in venting the Subterrane- 
ous Heat and Vapours; which, if pent up, wou!d 
make dreadful and dangerous Commotions of the 
Earth and Waters. _ Lae 

“It may be then accounted as a fpecial Favour of 
the Divine Providence, as-is obferved by the Author 
before praifed (4), “© That there are fcarcely any 
* Countries, that are much annoyed with Earth- 
“quakes, that have not one of thefe fiery Vents. 
“And thefe, (faith he,) are conftantly all in 
“ Flames whenever any Earthquake happens , they 
difgorging that Fire, which whilf underneath, 


“was the caufe of the Difafter. Indeed, (faith 


he,) were it not for thefe Diverticula, whereby it 
© thus gaineth an Exit, *twould rage in the Boweis 


Ee ree eee 


The Grotto Podpet{chio may be another Inftance, chat the very 
Subterraneous Lakes may be of ufe even to the Inhabitants of che 
Surface above : Of which fee Lowth. ubi fupr. pag. 317. Stur- 
gins alfo may be confulred here in his Philo’ Eclect, Exercit, 


116 de Terre-mot. particularly in Chap. 3. fome of the moft 


eminent Specufes are enumerated, and fome of their Ufes. sar Ul 
(3) Crebri fpecus [remedium] prebent. Praconceptum enim {pi- 


_ fitum exhalant : quod in certis notatur oppidis, que minus quatiun- 


tur, crebris ad eluviem caniculis cavata. Plin. Hift, Nat. |. 2, 
ce. 82. 
(4) Woedward’s Effay, Part 3, Conject, 13. 

F 3 of 
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of the Earth much more furioufly, and make: 
‘‘ oreater Havock than now it doth. So, that. 
“ though thofe Countries,, where there are fuch 
— Puleano’s, are ufually more or lefs troubled with 
** Farthquakes ; yet, were thefe Vulcano’s wanting, 
* they would be much more annoyed with them 
“© than now they ave;. yea in all probability to that 
“ Degree, as to render the Earth, for a vaft Space 
“ around them, perfe@tly uninhabitable. In one 
* word, (faith he) fo beneficial are thefe to the 
“© Territories where they are, that there do not 
£* want Inftances of fome which have been refcued, 
** and wholly delivered from Earthquakes by the 
‘S breaking forth of a new Vulcano there, this cons 
‘* tinually difcharging that matter, which being tall 
** then barricaded.up, and imprifoned in the Bowels 
‘© of the Earth, was the occafion of very great and 
§* frequent Calamities”. , Thus. far that ingenious 
Author. re ae | a 


CHAP. Iv, 
Of the Mountains awd Valleys. 


eR Jaft thing I fhall take notice of relating to 
HL the Earth, fhall be the 472s and Valleys. Thete 
the eloquent Theor7/? owns to, “ contain fomewhat 
* auguft and ftately in the beholding of them, that 
“* infpireth the Mind with great Thoughts and. Paf- 
“ fions ; that we naturally on fuch occafions think’ 
“ of God, and his Greatnefs *.. But then, at the fame 
time, he faith, “ The Hills are the greateft exam- 
‘* ples of Ruin and Confufion ; that they have net- 
“ their Form nor Beauty, nor Shape, nor Order, 
**'any more than the Clouds in the Air; that they 
confit net of any proportion of Parts, referrable 

oy h |  t9 
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“ to any Defign, nor have the leaft Footfteps of | 
/* Art or Counfel”. Confequently one grand part 
_ of this lower Creation, even the whole prefent Face. 
of our Terraqueous Globe, according to this ingeni- 
ous Author, is a Work of mere Chance, a Structure 
in which the Creator did not concern himflf, 
Part of this Charge f have already briefly anfwe- 
fed, and my Survey now leads me to fhew, that 
the Mountains are fo far from being a. Blunder of 
Chance, a Work without Defign, that they are a 
noble, ufeful, yea, a neceflary Part of our Globe (1). 

_ And in the firft place, as to the bufinefs of Or- 
nament, Beauty, and Pleafure, I may appeal to all 
Mens Senfes, whether the grateful Variety of Hills 
and Dales, be not more pleafing than the largeft 
continued Plains. Let thofe who make it their bufi- 
mefs to vifit the Globe, to divert their sight with 
the various Profpects of the Earth ; let thefe, J fay, 
yadge whether the far diftant Parts of the Earth 


(4) Though there are fome that think Mountains to be a deformi- 
zy to the Earth, &c. yet, if well confideved, they will be found as 
much to conduce to the Beauty and Conveniency of the Univerfe, as 
any of the other Parts, Nature, (faith Pliny.) purpyfely framed 
them for many excellent Ufes ; partly to tame the violence of grea- 
ter Rivers, to firengthen certain Foints within the Veins and - 
Bowels of the Earth, to break the force of the Sea’s Inundation, 
and for the fafety of the Earth's Inhabitants, whether Beafts, or 
Men. That they make much for the proteéion of Bexfts, the Pfal- 
mift teftifies, The higheft Hills are a Refuge for the Wild-Goats, 
and the Rocks for Conies. Fhe kingly Prophet had likewife 
Learnt the fafety of thofe by his own Experience, when he alfo was 
fain to make a Mountain his Refuge from the fury of bis Mafter 
Saul, who perfecuted him in the Wildernefs. True indeed, fuch 
places as thefe keep their Neighbour’s Poor, as being moft barren, 
but yet they prelerve them fafe, as being moft {trong ; witnefs our 
unconquered Wales and Scotland.—~~Wherefore a good Author doth 
rightly call them Nature’s Bulwarks, caft up at God Al mightys charges, 
the Scorns and Curbs of Viftorious Armies, Which made the Bat- 
barians in Curtius /0 confident of ‘their own fafety, &c. Bithop 
Wilkin’s World in the Moon, pag. 114. 

7 F 4 would 
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would be fo well worth vifiting, if the Earth was 
every where of an even, level, globous Surface, or 
one large Plain of many 1000 Miles ; and not ra- 
ther, as now it is, whether it be not far more plea- 
fing to the Eye, to view from'the Tops of the 
Mountains the fubjacent Vales and Streams, ,and 
the far diftant Hills; and again from the Vales to 
behold the furrounding Mountains: The elegant 
Strains, and lofty Flights, both of the ancient and. 
modern Poets on thefe Occafions, are Teftimonies 
of the Senfe of Mankind on this Configuration ‘of 
the Barth, -:0.-¢¢% © et ae ath Bel | 
~ But be the café as it will as to Beauty, which is 
_ the Jeaft valuable Confideration, we thal find as to 
Convenience, this Configuration of the Earth far 
the moft commodious on feveral Accounts, 
‘4. As it is the moft Salubrious, of great Ufe to 
the Prefervation, or Reftoration of the Health of 
Man. Some Conftitutions are indeed of fo happy 
a Strength, and fo confirmed an Health, as to be 
indifferent to almoft any Place, or Temperature of 
the Air. But then others are fo weakly and feeble, 
as not to be able to bear one, but can live comfor 
tably in another place. With fome, the finer and 
ore fubtile Air of the Hills doth beft agree, who 
are languifhing’ and dying’ in the feculent, and. 
eroffer Air of. great Towns, or even the warmer 
and vaporons Air of the Valleys and Waters. But 
contrariwifé, others languith on the Hills, and grow 
Jufty and ftrong in the warmer Air of the Valleys. ° 
_ So that this opportunity of fhifting our Abode 
from the warmer and ‘more vaporons Air of the 
Valleys, to the colder and more fubtile Air of the 
Hills, or from the Hills to the Vales, is an adini- 
table Eafement, Refrefhment, and great Benefit to 
the Valetudinarian, feeble Part of Mankind ; afford- 
ing thofe an eafy and comfortable Life, who would 
ah, pS BE he Sh- hi heh ita ek aN oth rwife 
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~otherwife live miferably, languifh, and: pine a- 
‘wa 

| ie To this falutary C onformation of the Earth, 
we may add another great Convenience of the H ills, 
and that is in affording commodious Places for Ha- 
bitation ; “ ferving (as an eminent Author (2) word- 
eth ir) “as Skreens to keep off the cold and nip- 
** ning Blafts of the Northen and Eafterly Winds, 
“and reflecting the benign and cherifhing Sun- 
Beams, and fo rendering our Habitations both 
more comfortable, and more chearly in Winter ; 
and promo‘ing the growth of Herbs and Fruit- 
Trees, and the Maturation of their Fruits: in 
Summer. 

3. Another benefit of the Hill sis, that they ferve 
for ‘the Production of great Varieties of Herbs and 
Trees (3). And as there was not a better Judge of 
thofe Matters, fo [ cannot give a better Account of 
this Convenience, than in the Words of the laft 
cited famous Author, ‘the late moft eminent and 
Tearned Mr. Ray (4), (who hath fo fully difenffed 
this Subject Lam ape that it 1s fcarce poffible to 
tread out of his Steps thercin.) His Obfervation is, 
“ That the Mountains do efpecially abound with 
-“ different Species of Vegetables, becaufe of the 
“ great Diverfity of Soils that are found there, eves 


*¢¢ ry 


(2) Ray's Wifdom of God, &c. pag 251. Diffolution of the 
World, pag. 36. 

(3) Thespheathas having reckoned up the Trees that delight 
moft in the Hills, and others i in the Valle cys, oblerverh, "A meayre. 
Je Got Ko 1a, 7 ogoy 4 F oad ¥coy wel Cw usy Hy dain TH antes 
Th ty Tis modd ots pave ras" ugeaTlo 5 rave yence F EVAov x 
F MLQTWV, Th ipcive Theaph. Hift. Fi. l g: CORAL “Azoy Te dv 
cy Ths orKeiars: TemONS KAM Io pverae, x) panroy eucdevel. — 
Ta wa? ye9 ghacs Tig epudess x) trddess.—~ Ta de, Tis 
guonemeis & eundies. Ib. 1. 4s c. de, 

z C7 Wisqam of God, p. 252. 
(5) Ubi 
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“ ry Vertex, or Eminency, almoft affording new. 
“ Kinds. Now thefe Plants, (faith he,) ferve part- 
“ ly for the Food and Suftenance of fach Anunals 
“* as are proper to the Mountains, partly for medi-. 
“cinal Ufes ; the chief Phyfick Herbs and Roots, 
" and the beft in their kinds growing there: It be-. 
~" Ing remarkable, that the greateft and moft luxu- 
", iant Species in moft Genera of Plants-are Native 
“of the Mountains, 

4. Another Convenience which my laf named 
Jearned Friend obferves (5) is, that the Mountains 
“ ferve for the Harbour, Entertainment, and Main- 
“ tenance of various Animals ; Birds, Beafts, and 
Infects, that breed, feed. and frequent there. 
* For, (faith he,) the bigheft Tops and Pikes of 
". the Alps themfelves are not deftitute of their In-, 
habitants, the Ibex, or Stein-buck, the Rupicapra, 
or Chamois, among Quadrupeds ; the Lagopus 
" among Birds. ‘And I my felf, (faith he,) have 
" obferved beautiful Pupilio’s, and Store of other. 
* Infeéts upon the Tops of fome of the Alpine Moun- 
“ tains. Nay, the higheft Kidges of many of thefe 
Mountains, ferve for the maintenance of Cattle, 
~ for the fervice of the lahabitants of the Valleys. 

5. Another thing he obferves is, “S That thofe. 
“ long Ridges and Chains of lofty and topping 
“ Mountains, which ron through whole Continent’s 
“ Eaft and Weft (6). ferve to ftop the Evagation of 
~ the Vapours to the North and South in hot Coun- — 
: Sag | “ tries, ’ 


& 
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(8) Ubi fupra., 

(Oo) Many have taken notice thar fome of the greateft Emi- 
Neaces of the World run generally Eaft and Weft, of which 
take tlic late ingenious and learned Dr. Nichols’s Account, { Con- 
fer. with a Theift. Part 2, pag. 191.) To gono farther than our 
own Country, all our great Ridges of Hills in England, run Eatt 
and Weft ; fo dothe Alps, in lcaly, and in fome meafure the Py- 
renecs ; fo do the Mountains of the p in Africk, and fo do Mount 

Sahat — - Taurus 
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“ tries, condenfing them like Alembick Heads into 
“ Water, and fo (according to his Opinion) by a 
“ kind of external Diftillation giving original to 
* Springs and Rivers; and likewile by amailing, 
* cooling, and conftipating of them, turn them in- 
* to Rain by thofe means rendering the fervid Re- 
* sions of the torrid Zone habitable. 

To thefe might be added fome other Ufes and 
Conveniences(7); as that the Hills ferve to the 


Generation of Minerals and Metals (8), and that in 


them principally are the moft ufeful Foflils found ; 
or if not found and generated only in. them, yet 
at leaft all thefe Subterraneous Treafures are moft 

| eafily 


Taurus and Caufacus, This he faith # 2 wife Contrivance to pre- 
vent the Vapours, which would all run Northwards, and leave no 
Aains in the Medirerranean Countries. — ae 

* (7) The Generation of many of the Clouds is owing to the 


Hills, appears from the Obfervations of the ingenious and learned 


Dr. Joh. Fam. Scheuchzer of zurich, and M. Foach, Frid. Creit- 
lovius cited by him. They obferved at Sun-rifing divers Clouds 
detached by the hear of the Sun from fome of the tops of the 
ZIps, &c. upon all which their Obfervations, the Conclufion is, 
Mirati fummam-Creators fapientiam, qui ¢y id, quod paulo ante 
nulli nobis ufui effe videbatur, maximis rebits dejtinaverat, adeoque 
ex illo tempore dubitare capi num Nubes effent future, fi iftinfmodi 
Montes ¢y Petre non darentur. Hypothefi bac fiante, elucefceret 
ermagna utilitas, imo neceffitas, quam Helvetica Alpes non nobis 
tantim accolis, fed gg vicinis aliis vegionibus prajtant, dif penfando, 
guas gignunt Nubes, Ventos, Aquas. Scheuch, rer Alpin. 2. p. 
20. . 

(8) Let us take here O!-Mag, Obfervation of his Northera 
Mountains, Montes excelfi funt, fed pro maji parte fleriles, ¢y 
avidis in quibus fere nil .aliud pro tncolarum commoditate ¢y con- 
fervatione gignitur, quam inexhanjta pretioforim Metallorum uber- 
tag, qua Jats opulenti, fertilefque funt in omnibus vita necefjarin, 
forfitan ¢y fuperfluis aliunde ji libet conguirendis, unanimique robore, 
aepiribus, ubi vis contra hac natura dona intentata fuerit, defen- 
dendis, Acre enim genus hominurm eft, &c. Ol-Mag. Hilt. L. 6, 
Praf. See alfo Sir Rob. Sibbald’s Prodr. Nat. Hift. Scor. pag. 


+f : (9) See 
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eafily come at in them: Alfo their Ufe to feveral 
Nations of the Earth in being Boundaries and Bull- 
warks to them. But there ts only one Ufe more 
that I fhall infift on, and that is, 

éthly, and Jaftly, ‘That it is to the Hills that the 
Fountains owe their Rife, and the Rivers their Con-. 
veyance. As it 1s not proper, fo neither {hall I here 
enter into any difpate about the Origine of Springs, | 
commonly affigned by curious and learned Philofo- 
phers. But whether their Origine be from condenfed 
Vapours, as fome think (9); or from Rains falling, 
as others ; or whether they are derived from the 
Sea by way of Attraction, Percolation, or Diftilla- 
tion; or. whether all thefe Caufes concur, or only 
fome, ftill the Hills are the grand Agent in this 
prodigious Benefit to all the Earth: Thofe vaft 
Mafles and Ridges of Earth ferving as fo many huge 
Alembicks, or Cola in this noble Work of Nature. 

But be the Modus, or the method Nature takes in 
this great Work as. it will, it ig fufficient to my 
purpofe, that the Hills are a grand Agent in this fo 
noble and: neceflary a Work. And confequently, 
that thofe valt Maffes, and lofty Piles are not, as 
they are charged, fuch rude and ufelefs Excrefcences 
of our ill-formed Globe; but the admirable Tools 
of Nature, contrived and ordered by the infinite . 
Creator, to do one of its moft ufeful Works : and 
to difpenfe this great Blefling to all Parts of the 
Earth ; without which neither Animals could live, 
nor. Vegetables fcarcely grow, nor perhaps Mine- 
rals, Metals, or Foflils receive any Increafe. For 
was the Surface of the Earth even and level, and 
the middie Parts of its Hlands and Continents not 


Moun- 


(9) See Book I, Chap. 3. Note 2. 
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Mountainous and High, (as now it is,) itis moft 
certain there could be no defcent for the Rivers, 
no conveyance for the Waters; but inflead of 
gliding along thofe gentle Declivities which the 
higher Lands now afford them quite down to the 
Sea, they would ftagnate, and perhaps ftink, and 
alfo drown large Tracts of Land. 

But indeed, without Hills as there could be no 
Rivers, fo neither could there be any Fountains or 
Springs about the Earth ; becaufe, if we could fup- 
- pofe a Land could be well watered (which I think 
not poffible) without the higher Lands, the Waters 
could find no defcent, no paflage through any com- 
modious Out-lets, by vertue of their own Gravity, 
and therefore could not break out into thofe com- 
-modious Paffages and Currents, which we ever 
where almoft find in, or near the Hills, and fel- 
dom, or never in large and fpacions Plains ; and 
when in them, at great and inconvenient Depths 
of the Earth; nay, thofe very Subterraneous Waters 
that are any where met with by digging inthe . 
Plains, are in all probability owing to the Hills, 
‘either near or far diftant. As among other in- 
ftances may be made out from the forceable Erup- 
tion of the Subterraneous Waters in digging Wells 
in the lower Auflria, and the Territories of Modena 
and Bologna in Italy, mentioned by my fore-named 
learned Friend Mr. Ray(10). Orit there be any 
fuch place found throughout the Earth, that is de- 
void of Mountains, and yet well watered, as per- 

: haps 
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(10) Monfieur Blundel related to the Parifian Academy, what 
device the Inhabitants of the lower Auftria, (which % encompaffed 
with the Mountains of Stiria,) are wont to ufe to fill their Wells 
with Water. They dig in the Earth to the de:th of 25 and 20 
Feet, till they come to an Argilla (clammy Barth ]——~ which they 

bore 
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haps fome {mall Ilands may ; yet in this very cafe 
that whole Mafs of Land is no other than as one 
Mountain, defcending (though unperceivedly) gent- 
ly down trom the mid-land Parts to the Sea, as 
moft other Lands do; as is manifeft from the de- 
{cent of their Rivers, the principal of which in mof* 
Countries have generally theic Rife ip the more 
lofty mid-land Parts, : | 
And now confidering what hath been {aid con- 
cerning this laft Ufe of the Hills, there are two or 
three Acts of the Divine Providence obfervable 
therein. One is, that all Countries throughout the 
whole World thould enjoy this great Benefit, of 
Mountains, placed here and there, at due and pro- 
per Diffances, to afford the feveral Nations this ex- 


cellent, and moft..neceflary Element the Waters, ; 


For according to Nature’s Tendency, when the 
Earth and Waters were feparated, and ordered to 
their feveral Places, the Earth muft have been of an 

event 


bore through 0 deep, till the Waters break forcibly out : which 


Water it i probable comes from the neighbouring Mountains in Sub 
terraneous Channels. And Caffinus obferved, that in many places 
of the Territory of Modena and Bologna in Italy, they make them- 
felves'Wells by the like Artifice, &c. By this means the fame 
Seigr Caffini made a Fountain at the Caftle of Urbin, that caft up 
the Water five Foot high above the level of the Ground. Ray’s 
Difc. 1. pag. 40. ubi plura. ae 
Upon enquiry of fome skilful Workmen, whofe bufinefs It is 
to dig Wells, ¢yc. whether they had ever met with the like cafe; 
as thefe in this Note, they told me they had met with ir in 
Effex, where after they had dug to 30 Foor depth, the Man in 
the Well obferved the clayie bottom to fwell and begin to fend 
out Water, and ftamping with his Foor co ftop the Water, he 
made way for fo fuddain and forceable a Flux of Water, that 
before he could gec into his Bucket, he was above his Wafte in 
Water; which foon afcended ro 17 Feet height, and chere’ 
ftayed : And although they often wich great labour endeavoured: 
co empty the Well, in order to finifh their Work, yet they could 
hever do it, bue were forced to leave it as it was, } 
| (11) As 
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even Surface, or nearly fo. The feveral component 
Parts of the Earth muft have fubfided according to 
. their feveral fpecifick Gravities, and at laft have 
ended in a large even fpherical Surface, every where 
equi-diftant from the Center of the Globe. Bat that 
inftead of this Form, fo incommodious for the con- 
‘veyance of the Waters, it fhould be jetted ont every 
where into Hills and Dales fo neceflary for that pur- 
pofe, is a manifeft fign of an efpecial Providence 
of the wife Creator. eS 
So another plain fign of the fame efpecial Pro- 
vidence of God in this matter is, that generally 
throughout the whole World, the Earth is fo dif- 
pofed, fo ordered, fo well laid, I may fay, that 
the mid-land Parts, or Parts tartheft from the Sea, 
are commonly the higheft. Which is manifeft, E 
have faid, from the defcent of the Rivers. Now 
this is an admirable Provifion the wife Creator hath 
made for the commodious Paflages: of the Rivers, 
and for draining the feveral Countries, and carry- 
ing off the fuperfluous Waters from the whole 
Earth, which would be as great an Annoyance, as 
now they area Convenience. high 
Another providential Benefit of the Hills fupply- 
"ing the Earth with Water is, that they are not only 
Inftrumental thereby to the fertility of the Valleys ; 
but to their own alfo(11), to the Verdure of the 
Vegetables without, and to the Increment and Vi- 
gour of the Treafures within them. 


Thus 


(11) As the Hills being higher, are naturally difpofed’ to be 
drier than the Valleys ; fo kind Nature hath provided the grea- 
ter fupplies of'Moifture for them, fuch at leaft of them, as do 
not afcend above the-Clouds and Vapours. For, befides the 
Fountains continually watering them, they have more Dews and 
Rains commonly than the Valleys. They are more frequently 
covered with Fogs ; and by retarding, ftopping, or a yaseaae 

the 
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Thus having vindicated the prefent Form’ and- 
Fabrick of the Earth, as diftributed into Mountains 
and Valleys, and thereby fhewn in forme meafire 
the Ufe thereof, particularly otf the Mountains, 
which are chiefly found fault with: I have, I hope, 
made it in fome meafure evident, that God was no 
idle Spectator (12), nor unconcerned in the ordering ° 
of the Terraqueous Globe,as the former bold Charges 
again{t it do infer ; that he did not fuffer {o grand | 
a Work, as the Earth, to go unfinithed out of his 
Almighty Hand; or leave it to be ordered by 
Chance, by natural Gravity, by cafaal Earthquakes, 
©c. but that the noble Strokes, and plain Remains 
of Wifdom and Power therein do manifeft it to be 
his Work. That particularly the Hills and Vales, 
though to a peevifh weary Traveller, they may 
feem incommodious and troublefome, yet are a no- 
ble Work of the great Creator, and wifely ap- 
pointed by -him for the good of our fublunary 
World. 

And fo for all the other parts of our Terraqueous 
Globe, that are prefumed to be found fault with by 
fome, as if carelefsly ordered, and made without 
any Defign or End ; particularly the Diftribution 

of 


the Clouds, or by their greater Gold condenfing them, they have 
larger quantities of Rain fall upon them. As I have found by 
actual Experience, ii comparing my Obfervdtions wich thofe of 
my late very curious and ingenious Correfpondent, Richard 
Townley, Efg; of Lancifbire, and fome others, to be met with’ 
before, Chap. 2. Notes. From which tt appears, that above 
double the quantity of Rain failerh in Lancafbire, than at Upmin- 
fier. The reafon of which is, becanfe Lendafhire hach more, 
and much higher Hills chan Effes tach. See Book H Chap. s4. 
Note 5. : int ie 
(12) Accufandi fane mek fententiA hic funt Sophifta, qui chm 
nondurm invenive, neque exponere opera Nuture queant, eam tament 
inertia atque infcitid condemnant, Sic. Galen de UL, Pare rk 107 
C. Yo ho vee 
| ([p Vide 
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of the dry Land and Waters ; the laying the feve- 
ral Strata, or Beds of Earth, Stone, and other 
Layers before {poken of ; the Creation of noxious 
Animals, and poifonons Subftances ; the boifterous 
Winds; the Vulcano’s, and many other things 
which fome are angry with, and will pretend to 
amend : I have before fhewn, that an infinitely wife 
Providence, an Almighty Hand was concerned even 
in them, that they all have their admirable Ends, 
and Ufes, and are highly inftrumental and benefi- 
cial to the Being, or Well-being of this our Globe, 
or to the Creatures refiding thereon. 

So alfo for Humane Bodies, it hath been an anci- 
ent (||) as well as modern Complaint, that our Bo- 
dies are not as big as thofe of other Animals, that 
we cannot run as {wift as Deer, fly like Birds, and 
that we are out-done by many Creatures in the ac- 
curacy of the Senfes, with more to the fame pur- 
pofe. But thefe Objeétions are well anfwered by 
Seneca (t), and will receive a fuller Solution from 
what I fhall obferve of Animal Bodies hereafter. 
| Bit 


(\) Vide quam iniqui fint divinorum munerum aftimatores, etiam 
quidam profeffi fapientiam, Queruntur quod non magnitudine corpo- 
ris aquemus Elephantes, velocitate Cervos, levitate Aves, impetu 
Tauros ; quod folidior fit cutis Belluis, decentior Damu, denfior 
Urfis, molior Fibris ; quod Jagacitate nos narium Canes vincant, 
quod acie luminum Aquilz, {patio atatis Corvi, multa animalia 
nandi facilitate. Et cum quadam ne coire quidem in idem Natura 
patiatur, ut velocitatem corporis ¢y vires paves animalibus habeq~ 
mus, ex diverfis cy diffidentibus bonis Hominem non effe compofi- 
tum, injuriam vocant ; gy in negligentes noftri Deos querimontam 
jaciunt, quod non bona valetudo, ¢y viti inexpugnabilys data fit, 
quod non futuri Jcientia. Vix fibi temperant quin eoufque impuden- 
tig provehantur, ut Naturam oderint, quod infra Deos fumus, quod 
non in 2qu0 illis ftetimus. Seneca de Benef. 1. 2. c. 29. 

(+) Quanto fatins eft ad contemplationem tot tantorumque benefi- 
ciaruin veverti, dy ageve gratias, quod nos in hoc pulcherrimo domiz 
cilio voluerunt { Dii} fecundos fortiri, quod terrenis isi 
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But indeed after all, itis only for want of our 
knowing thefe things better, that we do not admire 
(13) then enough; it is our own Ignorance, Dul-. 
nefs, or Prejudice, that makes us charge thofe noble 
Works of the Almighty, as Defeéts or Blunders, as 
Ul-contrived, or []l-made, | | 

It is therefore fitter for fuch finite, weak, igno- 
rant Beings, as we, to be humble and meek, and. 
confcious of our Ignorance, and jealous of our own. 
Judgment, when it thus confronteth infinite Wif- 
com. Let us remember how few things we know,, 
how many’ we err about, and how many we are: 

ignorant of : and thofe, many of them, the mofk 
familiar, obvious things; things that we fee and. 
handle at Pleafure, yea our own very Bodies, and 
that very part of us whereby we underftand at all, 
our Soul, And fhould we therefore pretend to cen-: 


{ure what God doth! Should: we pretend to amend 
his Work! Or to advife infinite Wifdom! Or to 
know the Ends and Purpofes of his infinite Will, as. 
if we were of his Council! No, let us bear in mind, 
that thefe Objections are the Products, not of Rea- 
fon, but of Peevifhnef%. They have been incom- 
moded by Storms and Tempefts ; they have been 
terrified with the burning Mountains, and Earth: 
quakes; they have been annoyed by the noxious 
Animals, and fatigued by the Hills, and there- 
fore are angry, and will pretend to amend thefe 
Works of the Almighty. But in the Words of St. 


| Paul, 


Then having reckoned up many of the Priviledges and Benefits’ 
Which the Gods, he faith? have conferred upon us, he cons 
cludes, Ita eff : cariffimos nos habuerunt Dii immortales, habents 
que. Et qui maximus tribui honos potuit, ab ipfis proximos collocas 
verunt. Magna accepimus, majora ‘non cepimus. Senec. ibid. 
(13) Naturam maximne admiraberis, fi omnig ejs opera perlite 
través. Galen. de Uf Pare hut, conclug, > eka lt 
pT A Emon amen Ee en (14) Rome 
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Paul (14), we may fay, Nay, but, O.Man, who art 
thou that replicft againff God? Shall the thing formed 
fay to him that formed it ; Why haft thou made me thus 2 - 
Fath not the Potter power over the Clay, of the fame 
lump to make one Veffel to honour, and another to difho- 
nour ° If the Almghty Lord of the World had for 
his own Pleafure made this our World more incon- 
venient for Man; it would better become us to fit 
ftill, and be quiet, to lament our own great infir- 
mities and failings, which deferve a worfer place, a 
more incommodious Habitation, than we meet with 
Gn this eleganr, this well-contrived, well-formed 
World ; in which we find every thing neceflary for 
the Suftentation, Ufe and Pleafure both of Man, 
and every other Creature here below; as well as 
fome Whips, fome Rods to fcourge us for our 
Sins (15). But yet fo admirably well tempered is 
our State, fuch an accord, fuch an harmony is 
_ there throughout the Creation, that if we will but 
purfue the ways of Piety and Virtue, which God 
| hath appointed, if we will form our Lives accor- 
ding to the Creator’s Laws, we may re oF 

| | vils 


(14) Rom. 9. 20, 21. : 

(15) Neither are they [noxious Creatures} of lefs Ufe te amend 
dur Minds: by teaching ws Care, and Diligence, and more Wit. 
And fo much the more, the worfe the things are, we fee, and 
fhould avoid. Weefles, Kites, and other mifchievous Animals, in- 
duce us to Watchfulnefs : Thiftles and Moles, to good Husbandry. 
Lice oblige us to Cleanlinefs in our Bodies ; Spiders in our Houfes ; 
and the Moth in our Clothes. The deformity and filthine[s of Swine, 
make them the Beauty-{pot of the Animal Creation, and the Em- 
blems of all Vice. ——The Truth is, things ave hurtful to us, only 
by Accident ; that is, not of Neceffity, but through our own Negli- 
gence, or Miflake, Huufes decay, Cornis blafted, and the Weevle 
_ breeds in Mault, fooneft towards the South, Be it fo, it % then 
our own fault, if we ufe not the means, which Nature and Art 
have provided againft thefe Inconveniences. Grew’s Cofmol. ¢. 2 


§. 9 50. @ 
42 G 2 | * (16) Non 
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Evils of this our frail State, and find fufficient 
means to make us happy whilft we are in the Body. 
The natural Force and Tendency of our Vertue 
will prevent: many: of the Harms (16), and the 
watchful Providence of our Almighty BenefaGor 
will be a Guard againft others; and then nothing 
is wanting t6 make us -happy as long as we are in 
this World, there being abundantly enough to en: 
tertain the Minds of the moft contemplative ; Glo- 
ries enough to pleafe the Eye of the: moft curious 
and inguifitive; Harmonies and Conforts of Na- 
tures own; as well'as Man’s making, fufficient to 
delight the Ear of the moft harmomious ; all forts 
of pleafant Gufto’s to gratify the Tafte and Appe+ 
tite even of the moft luzurious; and fragrant Odours 
to pleafe the niceft and tendereft Smell; and in a 
word, enough to make us love and delight in this 
World rather too mrch, than too little, confidering 
cai nearly we are allied to another World, as well 
as this. igh dite ott. 


me * j 


a | 


x - ats » 


(16) Non eft gemendus, nec gravi urgendug nece, 
‘<< Virtute quifquis abjtulit fatis iter. - 
Senec. Hercul. Oet. AG. 5. Car. 18332. 
Nunquam Stygias fertur ad umbras grt 
daclyta Virtus. Id. Ibid. Car. 1982, 


BOOK 


Survey of Animals. 8¢ 


Of Animals in general. 
BN the laft Book having furveyed the Earth it 
felf in particular, I fhall next take a view of 


. the Inhabitants thereof; or the feveral kinds of 
Creatures (1) that have their Habitation, Growth, 


or Subfiftence thereon. 


_ Thefe Creatures are either fenfitive, or infenfitive 
Creatures. 


In {peaking of thofe endowed with Senfe, I thall 


confider,, 


1. Some things common to them all. 

2. Things peculiar to their Tribes. | ra 

1, The things in common, which I intend to take 
hotice of, are thefe Ten. | “5 

I. The five Senfes, and their Organs 
2. The great Inftrument of Vitality, Kefpira- 
tion. 
3. The Motion, or Loco-motive Faculty of Ani- 


mals. 
4. The 


(1) Principio celum, ac terras, campofque liquentes, 
-Lucentemque globurt Luna, Titaniaque ajira 
Spiritus intus alit, totamque infufa per artus 
Mens agitat molem, ¢y magno fe corpore mifcet. 
Inde hominum, pecudumque genus, vitaque volantuin 
Et que marmoreo fert monftra fub aquore pontus. 
Igneus eft ills vigor, (x cleft origo 
Seminibus, Virgil. Aimeid. L. 6; | 

G 3 | Aa) Be 
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4. The Place, in which they live and. act. 
5. The Balance of their Numbers, 
6. Their Food. — 
7. Their Cloathing. _ : : 
8. Their Houfes, Nefs, or Habitations. 
_ g. Their Methods of Self-Prefer vation. 
10. Their Generation, and Confervation of their 


‘ 


Species by that means. 
CHAP. fF... 
Of the frve Senxfes in general. 


HE firft thing to be confidered in common to 

_ all the fenfitive Creatures, is their faculty of 
Seeing, Hearing, Smelling, Tafting, and Feeling ; and 
the Organs miniftring to thefe five Senfés, toge- 
ther with the exact Accommodation of thofe Senfes 
and their Organs to the State and Make of every 
Lribe of Animals (2). The confideration of | 
which Particulars alone, was there no other de- 
monftrations of God, is abundantly fuafficient to 
evince the infinite Wifdom, Power and Goodnefs 
of the great Creator. For who can but ffand 
amazed at the Glories of thefe Works ; at. the 
admirable Artifice of them, and at their noble Ufe 
and Performances! For fuppofe an Animal, as firch, 
had Breath and Life, and could move it felf hither 
and thither ; yet how could it know whither to £0, 
what it was about, where to find its Food, how to — 
avoid 


(2) Ex Senfibus ante catera Homini Tatlus, deinde Guftatus < 
veliquis fuperatur a multis. Aquila clarius cernunt : Vultures fa- 
gacins odorantur : liquidims audiunt Talpe obruta terra, tam denjo 
atgue furdo natura elemento, Plin, Nat. Hift. I], Los €. 69. 

a es (3) Oculi, — 
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avoid thoufands of Dangers (3), without Sight ! 
How could Man particularly, view the Glories of 
the Heavens, furvey the Beauties of the Fields, and 
enjoy the Pleafure of beholding the noble Variety 
of diverting Objects, that do above usin the Hea- 
vens, and here in this lower World, prefent them- 
felves to our view every where; how enjoy this, I 
fay, without that admirable fenfe of Sight (4)! 
How could alfo the Anima! without Smell and Ta/fe 
diftinguifh its Food, and difcern between wholfome 
and unwholfome ; befides the Pleafures of delightful 
Odours, and relifhing Gufto’s! How without that 
other Senfe of Hearing, could. it difcern many Dan- 
gers that are at a diftance, underftand the mind of 
others, perceive the harmonious Sounds of Mufick, 
and be delighted with the Melodies of the winged 
Choir, and all the reft of the Harmonies the Creator 
‘hath provided for the Delight and Pleafure of his 
Creatures! And lafily, how could Man, or any 
other Creature diftinguifh Pleafure from Pain, 
Health from Sicknefs, and confequently be able to 
‘keep their Body found and entire, without the fenfe 
of Feeling! Here, therefore, we have a glorious Oeco- 
nomy in every Animal, that commandeth Admira- 
tion, and deferveth our Contemplation: as will bet- 
ter appear by coming to Particulars, and diftinGly 
confidering the Provifion which the Creator hath 
made for each of thefe Senfes. 

| CH A P, 


(3) Oculi, pars corporis pretiofifima, dy qui luc ufu vitam di-: 
Slinguant a morte. Plin. Nat. Hit. 1 at. c. 37. 

(4) Femina alique Megarenfes folw oculis difcerneve valebant in- 
ter Ova que ex Gallina nigra, Gy qua ex alba nata funts Grimald. 
de Lumin. & Color. Pr..43. §. 60. 


G 4 (1) In 


88 OF the Eye. Book IV, 


(‘€ HAP. IL. 
Of the Eye. 


of this noble Part (1), and underftanding its 
Oeconomy, I fhall confider,. 
1. The Form of the Eye. 
2. Its Situation in the Body. 
3. Its Motions, 
4, Its Size, 
5. Its Number, 
6. Its Parts, OE a. 
7. The Guard and Security Nature hath provided 
for this fo nfeful a part. , | 
As this eminent part -hath not been pretermitted 
by Authors, that have made it their particular Defign 
and Bufinefs to {peak of the Works of God ; fo di- 
vers of the aforefaid Particulars have been touched 
upon by them. And therefore I fhall take in as lit- 
tle as poflible of what they have faid, and as near 
as 


Bids our clearer proceeding in the confideration 


: 
= 

(1) In DifeFionibus anatomicis vix aliquid admirabilius aut at . 
tiftciofius, ArnBura Ocul humani, meo quidem judicio, eccurit . ut 
merito per excellentiam Creatoris appelletur Miraculum. Gul, 
Fabr. Hildan. Cent. 2. Obferv. + . 

So likewife that accurate Surveyor of the Eye, Dr. Briggs 
whofe Opbthalmography 1 have met with fince may penning this ° 
part of my Survey. His Charaéter of this curious Piece of God’s 
Work is, Inter pracipuas corporis animati partes, qua magni Con- 
ditoris noftri fapientiam oftendunt nulla fane veperitur, que majori 
pompa elucet quam. ipfe Oculits, aut qua elegantioyi forma concinnéa 
zur. Dum enim alia partes vel minoyi fateltitio ftipantur, vel- in 
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as I can, mention chiefly what they have omitted. 
And, | iP ts 

1. For the Form of the Eye; which is for the 
moft part Globons, or fomewhat of the {pheroidal 
Form: Which is far the moft commodiouns optical 
Form, as being fitteft to contain the Hu:nours 
within, and to receive the Images. of Obje@s from 


without (2). Was it a Cube, or of any multange- 


Far Form, fome of its Parts would lie too far off (2), 
and fome too nigh thofe lenticular Humours, which 
by their Refractions caufe Vifion. But by means of 
the Form before-mentioned, the Humours of the 

“t.. eye 


(2) Ic isa good reafon Frier Bacon affigns for the Spharicity 
of the Eye: Nam fi effet plana figure, fpecies vei majoris oculo non 
poffet cadere perpendiculariter fuper eam. ——Cum ergo Oculus vi- 


_ det magna corpora, ut feré quartam cell uno ‘afpecu, manifeftuar 


® 


eft, quod non poteft effe plane figure, nec alicujus nifi [pharica, quo- 
niam fuper Spheram parvam pofjunt cadere perpendiculares infinite, 
Que a magno corpore veniunt, & tendunt in centrum Sphare : Fe — 
fic magnum corpus poteft ab Oculo parvo videri, For the Demon- 
firation of which he hath given us a Figure. Rog. Bacon Perfped#, 
Diftiné. 4, Cap. 4. 

Dre Briggs faith, Pars antica, (five Corned, convexioy eff 
pefticad + hac enim rationé radii melins in pupillam detorquentur, &y 
Oculi fundus ex alterd parte in majorem (propter imagines rerum 
whidem delineandos ) expanditur. Wid. §. 2- 

(3) Suppofe the Eye had the Retina, or back-part flat for the 
Reception of the Images, as in Fig. 1. ABA it 1s manifeft, thac 
if the extremes of the Image AA were at a-due focal Diftance, 
the middle B would be too nigh the Cryftalline, and confequent- 
ly appear confufed and dim ; but all parts of the Retina lying 
at a due focal Diftanee fromthe Cryftalline, as at ACA, there- 
fore the Image painted thereon is feen diftin& and clear. Thus 
in a dark Room, with a Lens at a hole in the Window, (which 


— Sturmius calls his Arcificial Eye, in his Exercit. Acad. one ot 


which he had made for his Pupils, to rum any where on Wheels. 
Ia this Room, I fay,) if che Paper chat receives the Images be ~ 
too nigh, or coo far off the Lens, che Image will be, contufed 
and dim; bur in the Focus of che Glafs, diftingt, clear, and a 
pleafaut Sight. | 
(4) Blemmits 
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Eye are commodioufly laid together, to perform 


their Office of Refraction ; and the Retina, and eve-’ 


ry other part of that little darkened Cell, is neatly 
adapted regularly to receive the Images from with- 
out, and to convey them accordingly to the coim- 
mon Senfory in the Brain. 

To this we may add the Aptitude of this Fi- 
‘gure to the Motion of the Eye.’ For as it is ne- 
ceflary for the Eye to move this way, and that 


way to adjuft it felf to the Objects it would view, 


fo by this Figure it is well prepared for fach Mo. 
tions, fo that it cafi with gréat facility and dexte- 
rity direct it felf' as Occafion requires. | 
And as the Figure, fo no lefs commodious is, 
2. The. Situation of the Eye, namely in the 
‘Head (4), the moft erect, eminent Part of the Bo. 


dy, near the moft fenfible, vital Part, the Brain. . 


By its eminence in the Body, it is prepared to take 


in the more (5) Objeéts. And by its Situation in - 


the Head, befides its Proximity to the Brain, it ig 
in the moft convenient place for Defence and Secn- 
nity. Inthe Hands, it might indeed (in Man) be 
rendered more eminent than the Head, and be 
turned about here and there at Pleafure. But then 
it would be expofed to many injuries in that aétive 
Part, and the Hands (6) rendered a lefs ative and 

ufeful 


LLL LT, JT Ne eenetiraeeiesnamens 


(4) Blemmyis traduntur capita abeffe, Ore ey Oculis pectori 
afixis. Plin. Nat, Hift. 1. §. Ce 8. Occidentem verfus quofdam 
Sine cervice Oculos in bumeris habentes. Th, l. 7. ¢. 2. From thefe, 


and other fuch like Fables, in this aft cited Chapter, nodoubr . 


our famous Romancer Sir ¥. Mandeville, had his Romantick 
Stories, related in his Travels. 

(5) See Book V. Chap. 2. Note 5. : 

(6) Galen deferves to be here confulted, who in his Book’ De 
Ufu Partium, from many confideratioss of the Hand, fuch as 
what is here mentioned, as alfo its Structure, Site, and Ufe, 
targely proves and refleéts upon the Wifdom aud Providence of 
the Contriver and Maker of that Parc. 

(7,.) Thus 


2) 
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ufeful Part. And the like may be faid to its Site 


in any other part of the Body, but where it is. 


But in the Head, both of Man, and other Animals, 
it is placed in a Part that feems to be contrived and ~ 
made chiefly for the action of the principal Senfes. 

- Another thing obfervable in the Site of the Eye, 
is the manner of its Situation in the Head, in the 
Fore-part, or Side-part thereof, according to the 


- particular Occafions of particular Animals. In Man, 


and fome other Creatures, it is placed to look directly 
forward chiefly, but withal it is fo ordered, as‘to 
take in near the Hemifphere before it. In Birds, and 
fome other Creatures, the Eyes are fo feated, as to 
take in near a whole Sphere, that they may the bet- 
ter feck their Food, and efcape Dangers. And in 
fome Creatures they are feated, fo as to fee beft be- 
hind them (7), or on each fide, whereby they are 
enabled to fee their Enemy that purfues them that 
way, and fo make their efcape. 

And for the Affiftance of the Eyes, and fome of 
the other Senfes in their AGiions; the Head is gene- 


rally made to turn here and there, and move as 


Occafion requires. Which leads me to the 
3. Thing to be remarked upon, the Motzons of 


the Eye it felf. And this is generally upwards, 


tion of the vifual Rays. 


downwards, backwards, forwards, and every way 
(3), for the better, more eafy, and diftinct Recep- 


But 


— aiid 


(7) Thus in Hares, and Coneys, their Eyes are very protube- 
rant, and placed fo much cowards the fides of their Head, chat 
their two Eyes take in nearly a whole Sphere : whereas in Dogs, 


’ (char purfue them,) the Eyes are fet more forward in the Head, 


* Cicer. de Nat. Deor, L. 2- 


to look that way, more chan backward. 
(8) Sed lubricos Oculos fecit (Nacura} ¢x mobiles, ut Uy decli- 
narent fiquid noceret ; ¢y alpectum, quo vellent, facile converterent. 


(9) The 
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But where Nature any way deviateth from this 
Method, either by denying Motion to the Eyes, or 
the Head (9), it 1s a very wonderful‘Pfovifion the 
hath made in the Cafe. Thus for a remedy of this 
Inconvenience, in fome Creatures their Eyes are 
fent out at a Diftance (10) from the Head, to be cir- 
cumvolved here and there, or one this, the other 


that 


_ (9) The Eyes of Spiders, (ia fome four, in fome fix, and in 
fome eight,) are placed all in the fore front of their Head, (which 
 vound, and without any Neck,) all diaphanous and tran{parent, 
like a Locket of Diamonds, &c. neither wonder why Providence 
Should be fo anomalous in this Animal, more than in any other we 
know of. For, 1. Since they wanting a Neck cannot move theif 
Head, it is requifite that defect fhould be fupplied by the multipli- 
city of Eyes. 2. Since they were to live by catching fo nimble a 
Prey as a Fly us, they ought to fee her every way, and to take her 
per falcum (as they do) without any Motion of the Head to di{cé- 
ver her: which Motion would have feared away {0 timorous an In- 
fect. Power’s Microfc. Obferv. pag, rr. 

The Eyes of the Cameleon refemble a Lens, or Convex Glafs, fet 


in a verfatile globular Socket, which fhe turned backward, or any 
way, without moving her Head; and ordinarily the one a contrary, ” 
or quite different way from the other. Dr. Goddard in Phil. Tranf. 


Nron 37, 


But what is more extraordinary in this Motion [of the Camelion’s ) 


Eye ] # to fee one of the Eyes move, whilft the other remains im- 


moveable, and the one to turn forward, at the (ame time that — 


the other looketh behind ; the one to look up to the Sky, when the 


other is fixed on the Ground. And all thefe Motions to be fo exs» | 
tream, that they do carry the Pupilla under the Creft, which makes 


the Eye-brow, and (0 far into the Canthi, or Corners of the Eyes. | 
that the Sight can difcern whatever is done juftly behind it, and | 


diredly before, without turning the Head which is faftened to the 
— Shoulders, Mem. for a Nat. Hift. in Anatom. diffe. at Parif. 
Diff. of Camel. pag. 22. 


(10) Snails fend out their Eyes ata Diftance, they being comt-. 


tained in their four Horns, like atramentous Spots, fixed to the 


end of their Horns ; or rather to the ends of thofe black Filaments — 


or optick Nerves, which are fheathed in her Horns, as Dr. Power 
wordeth it, Obf. 31. pag. 35. So the ingenious Dr, Lifler Exer- 
cit. Anat. Cochi. and Limac. 


(21) Vide © 
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that way, at Pleafure. And in Creatures, whofe 
Eyes are without Motion, as in divers Infeéts, in 
this Cafe either they have more than two Eyes, or 


their Eyes are nearly two protuberant Hemifpheres, 


and each Hemifphere often confifting of a prodigious 
Number of other little Segments ot a Sphere (11). 


~By which means thofe Creatures are fo far from 


being denied any Benefit of that noble and mof 
neceflary Senfe, of Sight, that they have probably 
more of it than other Creatures, anfwerable to the’ 


' Rapidity of their Flight, and brifk Motion ; and 


to their Inquefis after Food, Habitation, or Repofi- 


tories of Generation, or fuch other necedlity of the 


Animal. . ; 

4. Another admirable Provifion in the Eye is, 
its Size; in fome Animals large, in fome little. I¢ 
would be endlefs here to enumerate Particulars ; as 
thofe of Quadrupeds, Birds, Infe@s, and other Ter- 
reftrial Animals. And as for Fifhes, they will 
fall under another part of my Survey, 

‘ I fhall, therefore, only take notice of its Size in 
one Creature, the Mole (12). As the Habitation of 


that uncouth Animal is wholly Subterraneous, its 


Lodging, 


. (in) Vid. lL 8.¢. 3. Note I. 


(12) Severinus is of Ariftotie’s, Pliny’s, and Alb. Magnus’s O- 
pinion, that the Jfole hath no Sight; G. Seger denies any hv- 
mour to be therein, but thinks they may probably fee, becaufe 


' Nature made nothing if vain. But Borrichius faith, their Eyes 


have appendiculam nerveam in cerebrum euntem cujus beneficio globi 
ili {the little Eyes} extra pellem facile poterant exferi, retrabi- 
que pro arbitrio, — In illis oculorum globulis bumor aqueus copiosé 
fatis natabat, caterorum non nift tenue veftigium. Blaf. Anat, 
PRIM. 1.9 5. on . wd iat kc eh gy oe 

\ Et quoniam Natura hoc vita genus ipfi deftinavit, etiam perquam | 
exiguos Oculos——dedit eo confilio, ut ii, pratiofifima ‘corporis 
pars, a terra pulvere ne affligerentur. Ti in{uper pilis tedhi, &c. 
Hutmores illis oculis infunt, ¢y tunica nigra, uvea, fe prodit. Ad 
hos trathite alig nervus venit, Schneider in Blaf. ibid. 
ped ited Fil earn tas See Some 
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Lodging, its Food, its Exercifes, nay, even all its 
Paftimes and Pleafures are in thofe Subterraneous 
Recefles and Paffages, which its own Induftry hath — 
made for it felf; fo 1t is an admirable Provifion 
made in the Size of the Eye of that little Creature, 
to anfwer all its Occafions, and at the fame time to 
prevent Inconveniences. For as a little Light will 
fuffice an Animal living always under Ground ; fo 
the fmalleft Eye will abundantly fupply that Oc- 
cafion. And asa large protuberant Eye, like that 
of other Animals, would much annoy this Creature 
in its principal Bufinefs, of digging for its Food 
and Paflage ; fo it is endowed with a very fimall 
one, commodionfly feated in the Head, and well 
fenced and guarded againft the Annoyances of the 

Farth. | ) 
5. Another thing remarkable in this noble pare 
of Animals is, its Numbers; not lefs than two (13). 
, ; In 


Some time fince I made divers accurate Diffections of che Eyes 
of Moles, wich the help of Microfcopes, having a doubt whether. 
what we take to be Byes, were fuch or no.’ But upon a ftrié Scruti- 
ny I plainly could diftinguifh the Vitreous and Cryftalline Humours, 
yea, the Ligamentum Ciliare, and the atrathentaceous Mucus The 
Pupil T could manifeftly difcern to be round, and the Cornea 
copped, or conical : The Eye is at a great Diftance from the 
Brain, the Optick-Nerve very flender, and long, reaching from 
the Eye through the intermediare Flefh, and fo paffeth to the 
Brain, along with the pair ot Nerves reaching to the Nofe, 
which are much the largeft in all the Animal. Thefe Creatures, 
I imagine, have the faculty of withdrawing their Eyes, if not 
guite into the Head, as Snails, yer more or lefs within the Hat, 
as they have more or lefs occafion to ule, or guard their 
Eyes. 
Galen faith, Afoles have Eyes, the Cryftalline and Vitreous Hu- 
mours, encompafied with Tunicks, De Uf. Part. ‘1, 14. ¢. 6. SO 
accurate an Anatomift was he for histime, inc 

(13) Pliny cells us of a fore of Aeron with but one Eye, but 
‘twas only by hearfay. Inter Aves Ardeolarum geneye, quos Leu. 

ces 


_ neceflary Organs of its Body. 


Chap. Ul, Of the Eye. 95 
in any inftance, that I know of ; and in fome Ani- 
mals more, as I have already hinted (14.) 

Now this is an admirable Provifion ; firft, for 
the Convenience of taking in the larger Angle or 


_ Space: And in the next place, the Animal is by 
this Provifion, in fome Meafure, prepared for the 


‘ 


Misfortune of the lofs of one of thefe noble, and 


But then befides all this, there is another thing 


‘confiderable in this multiplicate Number of the 


Fye; and that is, that the Obje& feen is not mul- 
tiplied as well as the Organ, but appears but one, 
though feen with two, or more Eyes (15). A ma- 
nifeft Sign: of the infinite fkill of the Contriver of 
this fo noble a Part, and of the exquifite Art he 
ge : - employed 


SS ae LS Ea Sn SAA er narrsogy, 


cos vocant, altero ocula carere tradunt. Nat. Hift. I. 11, c. 37. 
So the King of the Nigra, thar hath but one Eye, and that in his 
Forehead. /. 6. c. 30 
_ (14) Supra, Note 9. | ‘ 
(15) The moft celebrated Anatomifts differ greatly about the 
reafon why we fee not double with two Eyes. This Galen, and 
others after him, generally thought to be. froma Coalition or 
Decuffation of the Optick Nerves, behind the Of. Sphwenoides. 
But whether they decuffate, coalefce, or only touch one another, 
they do not well agree. The Bartholines exprefily affert they are 
united, non per fimplicem contaflum vel interfeéionem in homine, 
fed totalem fubftantiz confufionem. Anat. |. 3..c. 2. And whereds 
Wefalius, and fome-others had found fome Inftances.of their be- 


- Ing difunited ; they fay, Sed in plerifque ordinarié confunditur in- 


terior fubjtantia, ut accurata difquifitione deprehendi, 
But our learned Dr. Gibfon, (Anat. 1. 3. c. 10.) faith, they 
are united by the clofeft Conjunétion, but not Confufion of their Fi- 
bres, 7 
~ But others think the reafon is not from any coalefcence, con- 
taét, or croffing of the Optick-Nerves, but from a Sympathy be- 
tween them. Thus Monfieur Cartes is of Opinion; that the Fi. 
érille conftituting the medullary Part of thofe Nerves, being 
{pread in the Retina of each Eye, have each of them correfpon- 


. ding Parts in the Brain ; fo that when any of thofe Fibrille are 


firuck by any part of an Image, the correfponding Paris of the 
Re ee Ts 1 ae, a ae / Brain 
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employed in the formation thereof. But the Defign 
and Skill of the infinite Workman, will belt be fet 
forth by : é 

6. Surveying the Parts and Mechanifm of this 


admirable Organ the Eye. And here indeed - 


we cannot but ftand amazed, when we view its 
admirable Fabrick, and confider the prodigious ex- 
actnefs, and the exquifite Skill employed in every 
part miniftering to this noble and neceflary ee 

eae fae fe) 


Se nemeste trthnrtchteeeerenepeenes neitinainenrnibinasinestncee nala-neeeeees 


Brain are thereby affected, and the Soul thereby informed, ¢yc. 
but fee more hereafter under Note (38), from Cartes himfelf, 
~ Somewhat like this is the Notion of our judicious Dr. Briggs, 


who thinks the Qptick.Nerves of each Eye confit of Homologeus 


Fibres, having their rife in the Thalamus Nervorum Opticorum, 
and theace continued to both the Retineg, which are made of 
them: And farther, that thofe Fibrille have the fame Paralle- 
ifm, Tenfion, gc in both Eyes; and confequently when an 
Image is painted on the fame correfponding, fympathizing Parts 
of each Retina, the fame Etfeéts are produced, the {fame Notice 
or Information is carried to the Thalamus, and fo imparted to 
the Soul, or judging Faculty. That there is fuch an “Oxo10 m= 
were between the Reting, &c. he makes very probable from 
the enfuing of double Vifion upon the Interruption of the Pa- 
rallelifm of the Eyes; as when one Eye is depreffed with the 


Finger, or their Symphony interrupted by Difeafe, Drunkennefs, 


dsc. And Jaftly, that fimple Vifion is not. made in the former 
way, viz. by a Decuffation or Conjunétion of the Optick-Nerves, 
he proves, becaufe thofe Nerves are but in-few Subjeé&s decufla- 
ted, and ia none conjoined otherwife than by a bare Contact, 
which is particularly manifeft ia Fifhes ; and in fome Inftances 
it hath been found, thac they have been feparated without any 
double Vifion enfuing thereupon, Vid. Brig, Opthalmogr. cap. 
11,& 5. and Nov. Vif. Theor. paffim. ~~ 

After the fame manner our juftly eminent Sir Ifaac Newton, 
Are not the Species of Objects feen with both Eyes united where the 
Optick Nerves meet before they come into the Brain, the Fibres on 
the right fide of both Nerves uniting there, &c. For the Optick= 
Werves af fuch Animals as look the fame way with both Eyes, (ag 
of Men, Dogs, Sheep, Oxen, &c.) meet before they come into the 
Brain; but the Optick-Nerves of fuch Animals as do not look the 
fame way with both Eyes, (as of Fifhes, and. of .the Chameleon, ) 
ao not meety if I am rightly informed, Newt, Opt. Q. 15. . 
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To pafs by its Arteries and Veins, arid ftich other 
parts common to the reft. ef the Body, let us caft 
our Eye on its Mufcles. Thefe we {hall find exaét- 
ly and neatly placed. for every Motion of. the Eye. 
Let us view its Tunicks ; and thefe we fhall find fo 
admirably feated, fo well adapted, and of fo firma 
texture, as to fit every place, -to anfwer every occa- 
fion, and to be proof againft all common Inconve- 
miences; and Annoyances. Let us examine its three 
Gumours.; and thefe we fhall find all of exquifite 
‘Glearnefs and Tranfparency, for an eafy admiffion 
‘of the Rays; well placed for the refracting of them, 
and formed (particularly the Cryfaline Humour) 
by the niceft Laws of Opticks, to colleé the wan- 
dering Rays into a point. And to name.no more; 
Jet us look into its darkned Cell, where thofe curi- 
ous Humours hie, and.into which the glories of the 
Heavens and the Earth are brought, and exquilite- 
dy Pictured ; and this Cell we fhall find, without, 
well prepared by means of its Texture, Aperture, 
and Colour, to fence off all the ufelefs, or noxious 
Rays ; and within, as well coated with a dark Te- 
gument, that it may not reflect, diflipate, or any 
way confufe; or difturb the beneficial Rays (16). - 
_ But to defcend to Particulars, although it would 
be a great Demonftration of the Glory of God, yet 
would take up too much time, and hath been in 
fome Meafure done by others, that have written of 
God’s Works. Paffing over therefore what ee 

nave 


— 


(16) Nigra eff [Uvea] ut radios (ab Oculi fundo ad anteriorer 
eyus partem reflectos) obumbret ; ne bi (ut ait clar. Cartefiws) ad 
Dculi fundum retorti ibidem confufam viftonem efficerent. Alia for- 
fan yatio hujus nigredinis ftatuatur, quod radii in vifione fuperflui, 
pui ab objects lateralibus proveniunt hoc ritu obferbeantur, Ita 
nim @ loco obfcuro interdiu objetta optime intuemur, quia radii tune 
émporis circumfufo lumine non diluuntur. Brigg’s Opthal. c. 3. 


y 5° 3 ie fee 
H (17) Admis 
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have obferved, I fhall under each principal Part 
_ take a tranfient Notice of fome things they have: 
omitted, or but flightly fpoken of, 

And my firft Remark thall be concerning, the Mfuj-- 
eles of the Eye, and their Aquilibration: Nothing: 
can be more manifeftly an a& of Contrivance and| 
Defign, than the Mnfcles of the Eye, admirably: 
adapted to move it any, and every way ; upwards 
downwards, to this fide, or that, or howfoever: 
we pleafe, or there is occafion for, fo as to alway: 
keep that Parallelifin of the Eye which is neceflary 
to true Vifion. For the performance of which Ser-- 
vice, the Form, the Pofition, and the due Strength 
of each Mufcle is admirable. And here I mighe 
inftance in the peculiar and artificial Structure of 
the Trochlearis, and the Augmentation of its Power: 
by the Frochlea (17); the Magnitude and Strength 
of the Attolent Mujcle, fomewhat exceeding that of 
its Antagonift; the peculiar Mufcle called the Seventh, 
or Su/penfory Mufele (18), given to Brutes, by reafom 
of the prone Pofture of their Bodies, and frequent 

- Occafions 


eR SD 


(17) Admivandum Dei artificium ex diverforum animalium com 
paratione indies evadit manifeftins. Mirantur omnes Trochlearem 
én oculis Hominum ¢y Quadrupedum, gy quidem jure = fed mal 
tionem omnem fuperat, quod fine Trochlea oculum movens in Avibus 
ovum genus Trochlea longé artificiofins Nifitandi Membrane dedea« 
vit. Blaf. Anat. Animal. p. 2. c. 4. ex Stenen. 

(Mufculum Trochlearem ] per intermediam trochleam traduum,, 
munguam intueor, quin admirabundus mecum, ’O @¢ds, exclamem, 
S COVOY et yecoueT eel, LAAR uy det unxavaru. I, € Sturmibe 
Exercit. Acad. 9. de Vif. Org. (y Rat. C. 3. §. go Page 446. 

(18) Obfervare eft quod Quadrupedes, qui oculos in terram pronos, . 
ac pendulos gerunt, Mufculum peculiarem habent, quo Oculi globe 
fufpenditur.—— Hoc Mufculo Bos, Equus, Ovis, Lepus, Percis, &Ce- 
predita funt + hoc etiam Canis inflruitur, fed alio modo conforma-- 
_ tum haber. Willis de An, Brut. p. ¥. €. 18, 

Of this Opinion alfo was Bartholine, Anat. 1, 3. cs-8. and di-. 
vers orhes eminent Anatomifts. ~~ 


But 
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Occafions to hang down their Heads: and I might 
{peak alfo of the peculiar Origine, and Infertion of 
the lower oblique Mufcle (19), which is very notable, 
and many other things relating to thefe Parts ; but 
it would be tedious to defcend too much to thofe 
admirable Particulars. And therefore to clofe u 
thefe Remarks, all I fhal) farther take Notice of 
| fhall be only the exquifite Equilibration of all thefe 
Oppofte and Antagonif? Mufcles, effected partly by 
| the equality of their Strength ; which is the cafe of 
the Adducent and Abducent Mufcles: partly by their 
peculiar Origine, or the addition of the Trochlea ; 
which is the cafe of the Oblique Mufcles (20): and 
“ag by the natural Pofture of the Body, and the 
Eye ; which is the cafe of the Attollnt and Deprt- 
: | ment 


- 


But Dr. Briggs is of Opinion that the Adnata, and the Mufcles 

fufficiently an{wer all thofe Ends afcribed to that Mufcle by for- 
mer Anatomifts, and thinks Probabilins itaque effe hunc Mufculum 
‘nervi Optici aétionem (jer vices) confirmare, ne a prono Brutorum 
incefJu ¢ copiofo affluxu humorum debilitetur. Opthal. c. 2. §. 2+ 
The Mulculus Sufpenforivs being in the Porpefs, 2s well as 
Brutes, Dr. 7y/on chinks the Ufe of it is nor to fufpend the bulk 
of the Eye ; but rather by its equal Contraction of the Sclerotis, 
to render the Ball of the Eye more or !efs Spherical, and fo fitter 
for Vifion. Tyfon’s Anat. of the Porpefs, pag. 39. 

(19) Mufculus obliquus inferior oritur a peculiari quodam foramine 
in latere Orbita ocularis facto (contra quam in ceteris, &c.) quo fit 
‘ut ex und parte a Mufculo trochleari, ex altera vero ab hujus Muf- 
Culi commodiffima pofitione, Oculus in equilibrio quodam conftitutys,, 
ivretorto obtutu ver{us objedta feratur, nec plus jufle accedat verfus 
interaum exteruumve canthum ; qua quidem Libratio omnino nulls 
fuiffet, ablque hujws Mufculi pecutiavi oviginationé (cujus ratio omnes 
uc ufque Anatomicos latuit.) And fo this curious Anatomift goes 
on to fhew farther: the ftupendous Artifice of the grear Creator 
in this Pofition of the Oblique Mufcles. Brigg’s Nova Vif. Theor. 
pag. 11. meo libro. * 

(20) Befides thofe particular Motions which the Eye receives 
from the Oblique Mufcles, and its Libration aifo in fome Mea- 
Mure, fome Anatomifts afcribe another no Jefs confiderable Ufe 
#o-them ; tamely, to lengrhen and fhorten the Eye (by fqneezing 
\- H 2 and 
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ment Mufcles. By this fo curious and exact a Libra- 
tion, not only. unfeemly Contortions, and incom. 
modious Vagations of the Eye are prevented, but: 
alfo it isable with great readinefs, and exaGinefs to: 
apply it felf to every Objea, 

As to the Tunicks of the Eye, many things might: 
be taken Notice of, the prodigious finenefs of the: 
Arachnocides, the acute Senfe of the Retina, the de- 
jicate Tranfparency of the Cornea (21), and the: 
firm and {trong Texture of that, and the Sclerotica: 
too ; and each of them in thefe, and every othee 
refpect in the moft accurate manner adapted to the 
Place in which it is, and the bufinefs it is there to 
perform. But for a Sample, ¥ thall only take No- 
tice of that part of the Vuea which makes the Pupil, 
At hath been obferved by others, particularly by 
out Honourable Founder ( 22), That as we are 
forced to ufe various Apertures to our optick Glaffes, 
fo Nature hath made a far more compleat Provifion 
in the Eyes of Animals, to fhut out too much, and 
to admit fufficient Lighr, by the Dilatation and 
Contraction of the Pupil ( 23). Bur it deferveth 
our efpecial Remark, that thefe Pupils are in divers 

Animals 


and compreffing jt) to make ir correfpond to: the Diftances of 
all Objects, according as they are nigh, or far off. Thus the in- 
genious Dr. Keil; The Aqueous Humour being the thinneft, and’ 
moft liquid, eafily changeth its Figure, when either the Ligamen- 
tum ciliare contradls, or both the Oblique Mufcles fgueeze the mide 
dle of the Ball of the Eye, to render it Oblong when Objeéls are too 
near wa. Keil’s Anat. Chap. 4. Sed. 4. See Note 22, - 

(21) Quis vero Opifer pratey Naturam, gud nibi! poteft effe calli. 
adits, tantam folertigm berfequi potuiffet in Senfsbus ? Gua primum 
Oculos membranis tenuifimis vejtivit, gy feptit 5 quas primim per- 


lucid as fecit, ut per eas cerni. poffet s firma autem, ut contineren- 
fur. Cicer. de Nat Deor. L. 2 


(22) Boyl of Final Caufes, . ier: 
,, £23) Ic is eafy tobe obferved, that the Pupil openeth in dark 
Places; 4 alfo when We look at far diftant Objeés, but nara 
| ¥ 


) 
-alfo capable of opening wide, and fhatting up clofe, 
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Animals of divers Forms, according to their pecu- 
Jiar Occafions. In fome (particularly in Man) ié 
is round ; that being the moft proper Figure fot 
the Pofition of our Eyes, and the Ufe we make o 
them both by Day and Night. In fome other Ani- 
mals it is‘of a longifh Form: in fome Tranf- 
verfe (24), with its Aperture large; which is an 
admirable Provifion for fuch Creatures to fee the 
better laterally, and thereby avoid Inconveniencies, 
as well as to help them to gather their Food on the 
Ground, both by Day and Night. In other Ani- 
mals the Fiflure of the Pupil is ereét (25), and 


The 
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by an increafe of Light, and when Objetts are nigh. This Mo- 
tion of the Pupil fome fay, is effetted by the circular and ftraighr 
Fibres of the Uvea, and fome attribute it ro the Ligamentum 


Ciliare. But 1 have no great doubt but that they borh concur 


in thac Attion, and that the Ligamentum Ciliare doth, at the 
fame time the Pupil opens or fhuts, dilate or comprefs che Cry- 
Stalline, and bring it nigher unto, or carry it farther off the 
Retina. For the Struéture of the Ligamentum Ciliare, and its 
two Sorts of Fibres, drawn wich the help of a Mifcrofcope, I 
fhall refer to Mr. Cowper’s Anat. T. 1160 

(24) In Bove, Capra, Equo, Ove, ¢y quibufdam aliis elliptica eff 
[Pupilla] ut eo magis in bifce forfan animalibus, qua prono inceffz 
‘vidlum in agris quaritant, radios laterales ad mala ¢y incommoda 
ubrinque devitanda admittat. Briggs’s Opthal. c. 7. §. 6. 

Homint ereéto, aliifgue, &c. caput erigere, ¢y quaquaverfus cire 
cum/picere folitis, plurima fimul objeéta, tum fupra, tum infra, tum 
é latere utroque —vifu excipiuntur ; quapropter Oculi Pupilla ro- 
tunda effe debet.——Attamen Bovi, &Xc. caput feré femper pro- 
num —— gerentibus, tantum qua coram, ¢y paulo a latere obver- 
fantur, intuitu opus eft s quapropter Pupilla — oblonga eft,. &e, 
Willis’s de Anim. Sul, DP, i. Ci 31%. 

(25) Thus in Cats, whofe Pupi!s being ere&t, and the fhutting 
of their Eye-hds tranfverfe thereto, they can fo clofe their Pu- 
pil, as to admit of, as it were, one only fingle Ray of Light ; 
and by chrowing all open, they can take in all che fainteft Rays. | 
Which is an incomparable Provifion for thefe Arimals, that have 
Occafion to watch and way-lay- their Prey both Day and 


Night. 
- H 3 (26, There 
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The latter of which ferveth to exclude the brighter: 
Light of the Day ; and the former to take in the: 
more faint Rays of the Night, thereby enabling: 
thofe Nocturnal Animals (in whom generally this 
erect Form of the Pupil is) to catch their Prey with} 
the greater facility in the dark (26), to fee up-- 
wards and downwards, to climb, &c. Thus much) 
for the Zunicks. Sy” tee te “edi? 4 
The next thing I fhall take Notice of, will relate: 
to the Humours of the Eye, and that only concern 
ing the Mechanif of the Cryfalline Humour ; not: 
‘ts incomparable Tranfparency ; nor its exa@ lenti-- 


ticular Form; nor its curiows Arancous Mem-: 
ss hak a eh brane, 
: af ; . ‘i 


__ (26) There is befides this large opening of the Pupil in fome: 
No¢turnal Animals, another admirable Provifion, enabling them 
to catch their Prey in the dark; and that is a Radiation of thé 
Eyes. Of which Dr. Wills thus: Aujus ufus eft Oculi Pupillam, 
quafi jubari infito illuminare, ut res noclu, Cy in tenebris pofitas cotm 
Spicere valeat : quare in Fele plurimiun illuftris ef} + at Homini, 
Avibus, ¢y Pifcibus deeft. This Uumination he ‘fpeaks. of, is 
from the Tapetum in the bottom of the Eye, or the Shining of 
the Retina round the Optick-Nerve. | “aa | 
Befides which, he faith, the Iris hath a Faculty alfo, in fome,, 
of darting out Rays ot Light, fo as to enable them to fee in the} 
dark. Of which he tells this Story; Novi quendam cerebro cali». 
diovi praditum, qui poft uberiorem vini genevof: potum in node atras 
ta, five tenebris profundis, literas diftinété legere potuit. Cujus\ 
ratio videtur effe, quid friritus animales velut accenfi, adeoque abi 
a Tride irvadiantes, jubare infito Medium illaminabant, Willis ; 
Thid. : , a mee | 
Such another thing Pliny tells us was reported of Tiberius | 
Cefar, Ferunt Tib. Caf. nec alii genitorum mortalium, fuiffe nas 
turam, ub expergefaitus noétu paulifper, haud alio modo quam luce 
clard, cintueretur omnia. Nat. Hilt. 1. 12. c. ey De et ae uf 
So Dr. Briggs. Virum fané calide indolis novi in comitatu Bede 
fordierfi. degentem, qui Oculis felineis —— donatus eft; adeo ut’ 
epifiolam-——— mire admodum in loco obfcuro (ubi eadem mibi vin 
apparuit) perlegit, Hujus vero Oculi ¢ nift quod Pupillas infigniores | 
obtinuere) ab aliorum formatione nextiquam dijcrepabant. Opthal, \ 
C. Se S. 12s ate Ve rm “ f ‘ é :. 
Sh ee a ee , (27) The | 
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Membrane (27), that conftringeth and dilateth ir, 
and fo varieth its Focus, (if any fuch Variation 
: there 


(27) The Tunica Aranea is taken notice of by Frier Bacon, who 
calls it Tela Aranea, and faith in hdc continetur —~ glaciale vel 
Cryftallinum. Rog. Bacon’s Perfpedt. Diftind. 2. co 3. The wrink- 
ding of this, and the Cornea (as the Skin is of old Perfons) he 
thinks is the caufe of the obfcuriry of the Sight in fuch Perfons. 
Bacon. Ibid. par. 2. cap. 2. But this Tunick fome deny, and 
others allow of : Dr. 4..44. of Trinity-College, Dublin, (in his 
Relat. of Anat. Obferv. in the Eyes of Animals in a Letter to 
Mr. Boyl, Anno. 1682. annexed to his Anat. Account of the Ele- 
phant burnt in Dublin, pag. $7.) affirms the Tunica Aranea, and 
faith, Ihave often feen it before "twas expofed to the Air one Mi- 
nute, notwithftanding what Dr. Briggs faith to the contrary, Xc. 
But Dr. Briggs his Opinion is, Humor Cryftallinus, nifi aert diutins 
expofitus, vel lenitér coéfus (inftar ladtis) cuticulam non acquivit + 
que vera improprié Tunica avanea dicitur, cum fit tantvm adventi- 
‘tia, ut in Oculo Bovis vecens execto appareat.. Briggs’s Opthalm. 
os 3: 3 

The Cryftalline Humour being of a double Subftance, outward- 
ly like a Gelly, rowards the Center as confiftent as Suet, upon 
-eccafion whereof its Figure may be varied; which Variation 

may be made by the Ligamentum Ciliare, Dr. Grew doth, upott 
thefe Accounts, not doubt to afcribe to the Ligamentum Ciliave 
a power of making the Cryftalfine more Convex, as well as of 
Moving it to, or fromthe Retina. See Grew’s Cofmolog. Sacre 
I. 1. c..4. Nowie is certain by the Laws of Opticks, that fome- 
what of this is abfolutely neceflary co diftinét Vifion, inafmuch 
as the Rays proceeding from aigh Objets do more diverge, and 
*'thofe from diftant Objetts lefs: which requires either that the 
Cryftalline Humour fhould be made more Convex, or more Flat; 
or elfe an Elongation or Shortening of the Eye, or of the Di- 
ftance between the Crjftalline Humour and the Retina. j 

But alchough Dr. Briggs (fo good a Judge) denies the Tunica 
Cryftallina, contrary to the Opinion of moft former Anatomilfts, 
yet there is great reafon to conclude he was in a Miftake, in my 
Opinion, from the Obfervations of the French Anatomifts of the 
Cryftalline of the Eye of the Gemp or Chamois, who fay, The 
Membrana Avachnoides was very thick, and hard, (0 that it was 
eafily feparated from the Cryftallinus, pag. 145. | 

The fame Anatomifts alfo favour the Surmife of Dr. Grews 
This { Conrraétion of the Fibres of the Ligamentum C iliaye on one 
fide, and Dilatation on the other] would make us think that thefe 
> 7 Bip H 4 ze Fibveg 
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there be, as fome affirm with great probability,) 
nor laftly, its admirable approach to, or from the 
Retina, by help of the Ciliar Ligament (28), accor- 
ding as ObjeGis are far off or near, becaufe thefe 

Pi a mementos a 


Fibres of the Ligamentum Ciliare are capable of a Contraction and 
voluntary Dilatation, like to that of the Fibres of the Mufcles ; 
and that this Ailion may augment or diminifh the Convéxity of the 
Cryflallinus, according as the need which the Diftance of the Objects 
may make it to have on the Bye to fee more clearly and diftinétly, 
Anat. Defcript. of a Bear, pag. 49. | 
‘Since my penning che foregoing Notes, having as critically as 
¥could, diffected many Fyes, I manifeftly found the Membrana 
Arachnoides, and will undertake co fhew ig any one, with great 
eafe and certainty. It is indeed fo Tranfparenr, as not to be 
een diftin@ from the Cryftalline. Buc if the Cornea and Uvez 
be taken off before, or the Vitreous Humour behind it, and the 
out-fide of the Cryftalline be gently flafhed, the Arachnoides may 
be feen to open, and the Cryftalline will eafily leap out, and part 
from the Ligamentum Ciliare ,; which otherwife it would not do, 
For it ts by the Arachnoides braced to the Ligamentum Ciliare, 
This Membrane or Tunick, in the Ox, is fo fubftantial and 
ftrong, though'thin, that ir: yields to, or finks under the fharpeft 
Lancet, and requires (for fo thin and weak a Membrane in ap- 
pearance) a ftrong Preffure to pierce it. ! 
| (28) As Birds and Fifhes are in divers things conformable, 
fo in fome Sort they are in their Eye ; ro enable itto correfpond 
ro all the Conyergencies and Divergencies of the Rays, which 
the. Variations of each of the Mediums may preduce. For this 
fervice the Tunica Charoeides in Fifhes hath a mufculous Subftance 
at the bortom of it, lying roand the Optick-Nerve at a {mall 
_ Diftance from ic: by which means I imagine they are able to 
contract and dilate the Choroeides, and thereby to Jengthen and 
Shorten che Eye. For the helping in which fervice I imagine it 
is that the Choroeides and Sclerotica are ina great Meafure part- 
ed, that the Chorocides may have the greater Liberty of acting 
upon the Humours within: | - ietge g ; 
But in Birds, although the Choroeides be parted from the 
Sclorotica, yet the Choroeides hath no Mufcle; but inftead thereof 
# curious pettinated Work feated on the Optick-Nerve, repres 
fenced in Fig. 2. In which. 4. e. 6. d. reprefents the Chorocides, 
and Scleratiea : 4.6. the part of the Optick-Nerve that is within 
the Eye: v. vu. the Vitreous Humour +a. f.g. b. the Peden: 
@. i. the Cryftalline, For the reception of this Pecten, the 4 
Rt Ena oak | Gane ge Remi Fae yO ee ticke 
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things are what are ufirally taken Notice of: but 


that which I fhall obferve is, the prodigious Artand 
| : Finery 


; : Seon ‘ ’ . ” 
o- . 


tick-Nerve comes farther within the Eye, than in other Crea- 
tures. The Structure of this Peéten is very like that of the Li- 
eee Ciliare, and in the Eye of a Magpy, and fome others, 
Icould perceive it to be mufculous towards the bottom. This 
Peéten is fo firmly fixed unto, or embodied in the Vitreaus Hue 
‘mour, that the Vitreous Humour hangs firmly to it, and is not 
eafily parted from it. By which means all the Motions of the 
Peden are eafily communicated to the Vitreous Humour, and in- 
deed to all contained in the Chorceides. And forafmuch as the 
Cryftalline is connetted to the Vitreous Humour, therefore all the 
‘Alterations in thé Vitreois Humour aftett alfo the Cry/talline ; 
and the Cryftalline is hereby brought nearer unto, or farther 
from the Retina, as occafion is. 
" Befides all which obfervables in the Choroeides and inner Eye, 
there is this farther remarkable in the Sc/erotica and outer-part 
of che Eye of Birds, viz. That the fore-part of the Sclerotica is 
horny and hard, the middle-part thin and flexible, and Braces 
intervene between the fore and hind-part, running between the 
Choroeides and Sclerotica. By which means the Cornea and Back- 
part of the Eye are brought to the fame Conformity, that the 
re{tof the Eye hath. . ) : 
The great End and Defign of this fingular and curious Appa- 
ratus inthe Eyes, both of Birds and Fifhes I cake to be, 1. To 
enable thofe Creatures to fee at all Diftances far off, or nigh; 
which (efpecially in the Waters) requireth a different Confor- 
mation of the Eye. In Birds alfo, this is of greateft Ufe, to 
enable them to fee their Food at their Bill’s end, cr to reach 
the utmoft Diftances their high Flights enab‘e them to view ; 
‘as to fee over great Tratts of Sea or Land, whether they have 
occafion to fly ; or ro fee their Food, or Prey, even fmall Fifhes 
in the Waters, and Birds, Worms, gc. on the Earth, when 
they fit upon Trees, high Rocks, or are hovering high in the 
Air. 2. To enable thoie Animals to adapt their Eye to all the 
various Refractions of their Medium. Even the Air it felf va- 
ries the Refraétions, according as it israrer OF denfer, more or 
lefs compreffed ; as is manifeft from the Jearned and ingenious: 
Mr. Lowthorp’s Experiment in Phil. Tranf. Ny. 257. and {cme 
other Experiments fice of the before-commended Mr. Hawksbee, 
both in natural, rarified, and comprefed Air ; in each of which 
the Refrattions conftantly varied in exa‘t Proporticn to the rari. 


“ty or denfity of the Air. Vid. Hawks bee's Exp. pag: 1755 Se.” 


Befides 
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Finery of its conftituent Parts, it being, accordin 
to fome late nice Microfcopical Obfervations (29), 
compofed of divers thin Scales ; and thefe made up 
of one fingle minuteft Thread, or Fibre, wound 
round and round, fo as not to crofs one another in 
any one place, and yet to meet, fome in two, and 
fome in more different Centers. A Web not to be 
woven, an Optick:Eens not to be wrought, by any 
Art lefs thar infinite Wifdom. 4 By 

Loftl, To conclude the Parts of this admirable 
Organ, I fhall make only one Remark more, and 
that is about its Nerves. And here among others, 
the admirable make of the Optick- Nerves might de- 
ferve to be taken Notice of in the firlt place, their 
7 ) ~ "Medullary 
3 : ‘ 

Befides this Conformity in general between the Eyes of Birds 
and Fifhes, Du Hamel tells us of a fingular Conformity ia the 
Cormorant’s Eye, and thar 18, that the Cryftalline is globous, as 
- in Fifhes, to enable it to fee and purfue its Prey under Water : 
which ¥. Faber, in Mr. Willughby faith, they do with wonderful 
fwiftnels, and for a long time. Will. Ornithol. pag. 329. 

(29) The Cryftalline Humour, when dried, doth manifeftly 


enough appear to be made up of many very thin f{pherical La-. | 


mine, or Scales lying one upon another. Mr. Leewenhoek reckons 
there may be 2000 of them in one Cryftalline, from the outer- 
moft tothe Center. Every one of thefe Scales, he faith, he hath 
difcovered to be made up of one fingle Fiber, or fineft Thread 
wound, in a moft ftupendous manner, this way, and that way, 
fo as to run feveral Courfes, and to meet in as many Centers, 
and yet not to incerfere, or crofs one another in any one place, 


In Oxen, Sheep, Hogs, Dogs, and Cats, the Thread fpreads into 


three feveral Courfes, and makes as many Centers: in Whales 
five; but in Alzres and Rabbets only two. Inthe whole Surface 
_ Of an Ox’s Cryftalline, he reckons there are more than 12000 
Fibres juxta-pofited. For the right and clear underftanding of 
the manner of which admirable piece of Mechanifin, I fhall re- 


fer to his Curs and Defcriptions in Philof. Tranfad. Nes. 165 
; fome ingenious Men — 
queftion, But ic is what I my felt have feen, and can thew to 


and 293. The Truth hereof I have heard 
any Body, with the help of a good Microfcope. 


(30) 5. Mal- 
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‘Medullary Part (30) terminating in the Brain it felf, 


the Teguments propagated from the Meninges, and 
terminating in the Coats of the Eye; and their 
commodious Infertions into the Ball of the Eye; 


‘in fome directly oppofite to the Pupil of the Eye; 
4n others obliquely towards one fide (31). But moft 


of thefe things have been treated of, and the Con- 
venience hereof fet forth by others that have written 


‘of God’s Works. I fhall therefore take notice only 


of one wife Provifion the Creator hath made about 
the Motion of the Eye, by uniting into one the 


Third Pair of Nerves, called the Motory-Nerves (32) 5 
‘each of which fending its Branches into each Muf- 


cle of each Eye, would caufe a Diftortion in the 
Eyes ; but being united into one, near their Infer- 


tion into the Brain, do thereby caufe both Eyes to 


have the fame Motion; fo that when one Fye is 
moved this way, and that way to this, and that 


Object, the other Eye is turned the fame way alfo. 


Thus 


- (30) S. Malpighi obferved the middle of the Optich-Nerve of 


the Swerd-Fifh, to be nothing elfe but a large Membrane folded 


‘according ‘to its Length in many Doubles, almoft like a Fan, 


and invefted by the Dura mater : whereas in Land-Animals it is 
a bundle of Fibres. V. Philof. Tranf. Nr. 27. . 
(31) Certiffimum eft, quod in omnibus Oculis Humanis (quos fal- 
tem mihi diffecaré contigit,) Nervus Opticus Pupille e diametro op- 
ponitur, &c. Briggs’s Opthal. c, 3. §. 15. Ita Willis de Anim, Brut. 
p. 1.-¢. 15. es | ! 
Nervi Optici in Nobis, item .in Cane, Fele (¢y in cateris forfan 
animalibus calidis) ad fundum Oculi delati Pupille regioni profpi- 
ciunt, dum interim in aliis Quadrupedibus, uti etiam in Pifcibus, 
dy Volucribus obliqué femper Tunice Sclerodi inferuntur, Unde, &c. 
Will, ib. c. 7. §.1T. a eta 

i (32) This Pair is united at its Rife; whence is commonly drawn 
areafon why one Eye being moved towards an Objedt, the other is 
directed alfo to the fame, Gibfon’s Anat, Book III. Chap. 11. So 


‘Bartholine Anat. Libellus 3. ¢. 2. 


(33) Among 
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Thus from this tranfient and flite View (I may 
call it) of the Parts of the Eye, it appears what 
an admirable Artift was the Contriver thereof. And 
now in the | 

7th and laft Place, Let us confider what Provifi- 
on this admirable Artift hath made for the Guard 
and Secwiity of this fo well formed Organ (33). 
And here we fhall find the guard Equivalent to bs 
Ufe 


(33) Among all the other Security the Eye hath, we may 
reckon the Reparation of the Aqueous Humonr. By which means 
the Eye when wounded, and that in all appearance very dange- 
Fonfly too, doth often recover its Sight. Of which Bern. Ver- 
xafcha gives divers Examples Ancient and Modern. One is 
from Galen of a Boy fo wounded, that the Cornea fell, and bee 
came flaccid, bur yet recovered his Sight. Other fuch like Ine 
tances alto he gives from Regldys Columbus, Rhodius, and Tul- 
pius : and one that he cured himfelf in thefe Words, Ego in No- 
biliffimi viri Filiola fimilem cafum obfervaris hec dum levibus de 
caufis cum Fratre altercaret, ifte ivacundia percitus cultelum Scyi- 
Plorium apprehendit, ¢y fororis oculo vulnus infligit, unde humoy 
aquens effiuxit, Vocatus prefentem Chirurgum Jaffe fequens colly- 
rium anodynum dy exficcans tepide [epins admovere, Rk aq. Plan- 
bag, Ziv Rofur. Sanicul, Euphraf. aa &i Trochifc. alb. Rhas. cum 
Opio 531i Tutia ppp di Croci orient. 3{s M. Hoc Collyrium inflanimas 
tionem compefcuit, vulaus ficcavit gy fanavit. Hine poft aliquot 
menfes Humor aquens fuccrevit. Nam Vifus, fed debilioy cum fum- 
tno Parentum gandio vedjvit, B. Verzafche Obfery. Medica, 
. 14. 

Another Cure of this kind was experimented by Dr. Danie? 
Major upon a Goole, Ann, 1670. the Aqueous Humour of both 
whofe Eyes they let out, fo that the Eyes fell, and the Goose be- 
came quite Blind. Bue withoue the ufe of any Medicine, in a- 
bout two Days time, Nature repaired the watery Humour again 
the Eyes returned to cheir former Turgency, and the Goofe was 
ina Week after produced feeing before twenty-eight or thirty 
Spectators. Ephem. Germ. T. 1, Add. ad Obf. 119, 

From the fame caufe I doubt hot it was that the Eye of a 
Gentleman’s Daughter, and thofe of a Cock, when wounded, fo 
that the Cornea funk, were reftored by a Lithuanian Chymift, char 
pafied for a Conjurer, by the Ule of a Liguor found in May, in 
the Veficule of Elm. Of which fee Mr. Rays’s Catal. Canta. 
in Ulmus, from Hern, ab Heers. BRS 90> 


(34) Palpebra, 
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Ufe and Excellency of the Part. The whole Organ 
fortified, and fenced with Rrong, compact Bones, 
lodged ina ftrong, well-made Socket, and the Eye 
it felf guarded with a nice-made-Cover (24). Its. 
Humours, and its inward Tunicks, are indeed ten- 

der, 


(34) Palpebra, qua funt tegumenta Oculorum, molliffime tact, 
ne laderent aciem, aptiffina faéle, Uy ad claudendas Pupiilas, ne 
quid incideret, ¢y ad aperiendas ; idque providit, ut identidem fievé 
poffet cum maxima celeritate. Munitaque funt Palpebra tanquam 
vallo pilorums: quibus ¢y apertis oculis, fiquid incideret, repellere- 
tur, ¢y fomno conniventibus, cum Oculis ad cernendum non egeri- 
mus, ut qui, tanquam involuti, quiefcerent. Latent praterea uti- 
liter, ¢y excelfis undique partibus fapiuntur. Primum enim Jupe- 
riora Superciliis obducta fudorem a capite, ¢y fronte defluenteim ve- 
pellunt. Gene deinde ab inferiore parte tutantur fubjecte, levitére 
que eminentes. Cicer. de Nat. Deor. L. 2. 

Tully, in the Perfon of a Stoick, having fo well accounted for 
the Ufe of the Eye-lids, I fhall for a farther Manifeftation of the 
Creator’s Contrivance and Struéture of them, take notice of two 
or three things. 4. They confift of a thin and flexible, bur 
firong Skin ; by which means they the better wipe, clean, and 
guard the Cornea. 2. Their edgesare fortified with a foft Car- 
tilage ; by which means they are not only enabled the better to 
do their Office, but alfo to clofe and fhut the better. 3. Out of 
thefe Carrilages grew a Pallifade of ftiff Hairs, of grear Ufe to. 
warn the Eye of the Invafion of Dangers, to keep off Motes, and 
to fhut out too exceffive Light, gc. and at the fame time to ad- 
mit of (through their Internals) a fufficient paflage for Objeéts 
to approach the Eye. And it is remarkable, that thefe Hairs 
grow but to a certain, commodious Length, and need no cut- 
ting, as many other Hairs of the Body do: Alfo, that their 
Points ftand our of the way, and in the upper-lid bend upwards, 
as they do downwards in the lower-lid, whereby they are well 
adapted to their Ufe. From which laft obfervables we may 
earn, how critical and nice the great Auchor of Nature hath 
been in even the leaf{t and moft trivial Conveniences belonging 
to Animal Bodies; for which reafon I have added it to Tully's 
Remarks. And more might have been added too, as particu- 
Jarly concerning the curious Struéture and Lodgment of the 
Rizht-Mufele, which opens the Eye lids; and the Ordicularis or 
Circular one, that fhuts them: the miee Apparatus of Glands, 
that keep the Eye moift, and ferve for Zears ; togecher with the 
| | rie 9 reafon 
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der, proportionate to their tender, curious Ufes + 
but the Coats, without, are context and callous, 
frm and ftrong. And in fome Animals, particu: 

larly. 


reafon why Man alone, who is a fociable Animal, doth exhibit 
his focial Affections by fuch outward Tokens, as Tears; the 
Nerves alfo,and other Organs aéting in this Miniftry. I mighe 
alfo {peak of the Paflages for difcharging the fuperfluous Moi- 
fture of che Eyes through che Noftrils, and much more of the 
like kind. But ic would take up too much room in thefe Notes; 
and therefore ic fhall fuffice to give only fuch Hints, as may 
create a Sufpicion of a noble Oeconomy and Contrivance in this 
(I had almoft faid) leaft confiderable part of the Eye. But for 
Particulars I fhall refer to the Anatomifts ; and for fome of chefe 
things, particularly to Dr. Willis’s Cerebr. Anat. and De Anims 
Brut. and Mr, Cowper’s Elegane Cuts in the 1x Tzh. of his Ana- 
tomy. : | 

To the Eye-lids we may add. anorher guard afforded the Eyes 
of moft Quadrupeds, Birds, and Fifhes, by the niffitating Mem- 
brane, which Dr. Willis gives this Account of, Plurimis { Anima- 
libus} quibus Mufculus Sufpenforius adeff (which Limitation he 
needed not to have added) etiam alter Membranefus conceditur. 
qui jucta interiorem Oculi canthum fitus, quando elevatur, Oculi 
globum feré totum obtegit. Hujus ufus effe videtur, ut cum Beflig 
inter gramina, &Xc. capita fua propter vidbum capeflendum demers 
gunt, hic Mufculus Oculi Pupillam, ne a Slipularum incurfa feriatur, 
occulit munitque. De Anim. Brut. p. f..c..1s. 

This Membrane Man hath not, he having little Occafion to 
thruft his Head into fuch places of Annoyance, as Beafts, and 
other Animals have ; or if he hath, he can defend his Eyes wich 
his Hands. But Birds, (who frequent Trees and Bufhes,) and 
Quadrupeds, (Hedges, and long Grafs,) and who have no part 
ready, like the Hand, to fence off Annoyances; thefe, I fay, 
have this incomparable Provifion made for the fafery of their 
Eyes. And for Fifhes, as they are deftitute of Eye-lids, becaufe 
in the Waters there is no Occafion for a Defenfative again{t Duft 
and Motes, offenfive to the Eyes of Land- Animals, nor to moiften 
and wipe the Eyes, as the Bye-lids do ; fo the Nitticating-Mem- 
brane is an abundant Provifion for all their Occafions, without 
the Addition of the Eye-lids. 

And now, if we reflect, are thefe the Works of any thing but 
a wife and indulgent Agent? 


" Gs) Althougty 
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larly Birds (35), fome part of thofe Tunicles have 
the nature, and hardnefs of Bone, or Horn. = 
But for Creatures, whofe Eyes, like the reft of 
their Body, are tender, and without the guard of 
Bones ; there Nature hath provided for this neceffa- 
ry, and tender Senfe, a wonderful kind of Guard, 
by endowing the Creature with a faculty of with- 
drawing its Eyes into its Head (36), and lodging 
them in the fame fafety with the Body. ome 
Thus have I furveyed this firft Senfe of Animals, 
I may fay inacurfory, not accurate, ftrict manner, 
confidering the prodigious Workmanthip thereof ; 
but fo as abundantly to dementftrate it to be the 
Contrivance, the work of no lefs a Being than the 
infinitely Wife, Potent, and indulgent Creator (37). 
For none lefs could compofe fo admirable an Or- 
gan, fo adapt all its Parts, fo adjuft it to all Oc- 
cafions, fo nicely provide for every Ufe, and for 
every Emergency: In a word, none lefs than GOD 
could I fay thus contrive, order, and provide an 
pi Organ, 


(38) Although the hardnefs and firmnefs of the Adnata or 
Sclerotica in Birds is a good guard to their Byes, yer I do nor 
think it is made thus fo much for .a Defence, as to minifter to 
the lengthening and fhortening the Eye, mentioned before in 
Note 27. | | ro 

(36) Cochlets oculorum vicem Cornicula bina pratentu implent. 
Plin. Nar. Hift. 1. rz. c. 37. See more of the Eyes of Snailes 
before in Note 10: andin Note 1x I faid chat I fufpected Moles 
alfo might thruft ouc, or withdraw their Eyes more or lefs with- 
in the Hair and Skin. : , | 

(37) The diligent Sturmius was fully perf{waded there could. 
not be any fpeculative Atheifm in any one that fhould well fur- 
vey the Eye. Nobis, faith he, fuit perfuafiffinum, Atheifmum, 
guem vocant, Speculativum, h. e. obfimatam de Deitate in Uni- 
verfo nulla perfuafionem, habere locum aut invenire non poffe in eo 
homine qui vel unius corporis organici, ¢y {pectatim Oculi, fabri- 
cam attento animo infpexerit, Sturm. Exerc, Acad. 9. De Vil. 
Organ. & Rat. in Epilogo. r 
| (38) The 
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Organ, as magnificent and curious, as the Senfe is 
wfeful. A Senfe without which, as all the Animaf 
World would be in’ perpettial Darknefs, fo it would 
Jabour under ‘perpetual Inconveniences, be expofed 
to perpetual Harms, and fuffer perpetual Wants and 
Diftreffes. But now by this admirable Senfe, the 
great GOD who hath placed us in this World, hath 
as well provided for our comfortable Refidence in’ 
it; enabled us to fee, and chufe wholfome,. yea de- 
licate Food, to provide our felves ufeful, yea gau- 
dy Cioathing, and commodious Places of Habita-’ 
tion and Retreat. We can now difpatch our Affairs’ 
with Alacrity and Pleafure ; go here and there as 
our Occafions call us. We can, if need be, ranfack 
the whole Globe, penetrate into the Bowels of the 
Earth, defcend to the Bottom of the Deep, traveF 
to the fartheft Regions of this World, to acquire 
Wealth, to encreafe our Knowledge, or even only 
to pleafe our Eye and Fancy. We can now look 
about us, difcern and fhun the Precipices,; and: 
Dangers, which every where enclofe us, and would 
deftroy us. And thofe glorious Objects which fill 
the Heavens and the Earth, thofe admirable Works 
of God which every where furronnd us, and which’ 
would be as nothing to us without being feén; do 
by means of this noble Senfe prefent their Glories to’ 
us (38), and fill us with Admiration and Pleafure.: 
But I need not expatiate in the Ufefulnefs and 
Praifes' 


_ (38) The gloriows Landskips, and other Objects thar prefent: 
themfelves to the Bye, are manifeftly painted on the Retina, 
and chat norere¢t, but inverted as the Laws of Opticks require, 
and is manifeftto the Eye, from Monfieur Cartes Experiment,’ 
of laying bare the Vitreous Humour on the back-part of the 
Eye, and clapping over it a bit of white Paper, or che skin of 
an Egg; and then placing the fore-part of the Eye to the hole 
of the Window of a darkened Réom. By which means we have _ 
@ pretcy Landskip of the Objects abroa@ invertedly painted ae 

' the 


Saat 27 t Th : 
Chap. II- Of the Eye: i123 
Praifts of this Senfe, which we receive.the Benefit 
of every Moment, and the want, or any defect o 
which, we lament among our greateft Misfor- 
tunes. . ai 

Leaving then this Senfe, I fhall proceed to the 
othér Four, but more briefly treat of them, by rea- 
fon we have fo ample a Sample of the divine Art 
in the laft, and may prefume that the fame is ex- 
erted inall as well as one.. For a Demonttration 
of which, let us in. the next place carry our Scru- 
ting to the Senfe of Hearing. Bek. od 
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the Paper, on the back of the Eye. But now, the queftion 1s, 
how in chis cafe the Eye comes to fee the Objetts erett ? Mon- 
freur Cartes’s anfwer is, Notitia illivs ex nulla imagine pendet, nec 
ex ulla aétione ab objectis veniente, fed ex folo fitu exiguarum par- 
tium cerebri, e quibus Nervi expullulant.——E. g. cogitandum in 
Oculo ——fitum capillamenti nervi optict, ——refpondere ad alium 
quendam partis cerebri qui facit ut anima fingula loca cogiof= 
cat, que jacent in recta, aA bet ved linca ; ut ita mirari non de- 


beamus corpord in naturali fitu vidéri, quainvis imago in otulo de- 
lineata contrarium habeat. Dioptr. c. 6. But our moft ingenious 
Mr. Molyneaux anfwereth thus, The Eye % only the Organ or Inftru- 
ment, °tis the Soul that fees by means of thé Eye. To enquire then 
how the Soul perceives the Objedt ereé#, by an inverted Image, is — 
to enguire into the Soul's Faculties. —— But ereé? and inverted ave 
only Terms of Relation to up and dovrn, of farther from, or nigher 
to the Center of the Earth, in parts of the fame thing.—— But 
the Eye, or vifive Faculty takes no notice of the internal Poftur e 
of its own Parts, but ufeth them as an Inftrument only, contrived 
by Nature for the exercife of fuch a Faculty. —— Let ws imagine, 
that the Eye [on its lower Pare] réceruts an impulfe (by a Ray 
from the upper Part of an Object] mujt not the vifive Faculty be 
necelfurily di e&éd hereby to confider this Stroke, as coting from 
the top rather than the bottom [of the Object] and confequently be 
dirctted to conclude it the Reprefentation of the Top? Hereof we 
may be fatisfied, by fuppofihg a Mun ftanding on his Head. For 
here, though the upper Parts of Objects are pdinted on the upper 
Parts of the Ee, yet the Objects are judged to be Ered? What # 
faid of Eve and Reverfe, may be understood of Sinifler and Dex: 
fer, Molyneaux’s Dioper. Nov. Part 1. Prop. 28. 


i. (3) I pre- 
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CHAP. IIL 
Of the Senfe of Hearing. 


Oncerning the Senfe of Hearing, I fhall take 
Notice of two things; the Organ, the Ear; 
and its Object, Sound. 

1. For the Organ, the Zar. I fhall pafs by its 
convenient Number of being double, which (as in 
the laft Senfe) ferves for the commodious Hearing 
every way round us; as alfo isa wife Provifion for 
the utter Lofs, or Injury (1) of one of the Ears. 
Bat I fhall a little infift upon its Situation, and its 
admirable Fabrick and Parts. : 

x. it 


Bry Se ae 

(1) I prefume it will not be ungrateful to take Notice here of 
the admitable, as well as ufeful Sagacity of fome deaf Perfons, 
that have learnc co fupply their want of Hearing by underftand- 
ing what is faid, by the Motion of the Lips. My very ingenious 
Friend Mr. Waller, R. S. Secr. gives this Account, There live 
now, and have from their Birth, in our Town, a Man, and bis 
Sifler, each about fifty Years Old, neither of which have the leaft 
Senjfe of Hearing, —— yet both thefe know by the Motion of the Lips 
only whatever ws faid to them, and will anfwer pertinently to the 
Queflion propofed to them. ————The Mother told me they could 
hear very well, and {peak when they weve Children, but both loft 
that Senfe afterwards, which makes them retain their Speech < 
though that, to Perfons not ufed to them, # a little uncouth and 
odd, but intelligible enough, Phil. Tranf. Nr. 312. 

Such another Inftance is that of Mr. Gody, Minifter of St. 
Gervais in Geneva, his Daughter. She is now about fixteen Years 
old, Her Nurjfe had an extraordinary thicknefs of Hearing: at a 
Fear Old, the Child fpake alt thofe little Words that Children be- 
gin te fpeak at that Age. ——At two Years Old they perceived fhe. 
had loft her Hearing, and was fo Deaf, that ever fince, though fhe 
hears great Noifes, yet fhe bears nothing that one can Speak to 
her.—But by obferving the Motions of the Mouth and Lips of 
others, fhe hath acquired fo many Words, that out of theje. fhe 
hath formed a fort of Fargon, in which fhe can hold Conversation 

whole 
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1. It is fituated in the moft convenient part of 
the Body, (like as I faidthe Eye is,) ina part near 
the common Senfory in the Brain, to give the more 
{peedy Information ; in a part where it can be beff 
guarded, and where it is moft free from Annoy- 
ances and Harms it felf, and where it gives’ the 
Jeaft Annoyance, and Hindrance to the Exercifes of 
any other parts in a part appropriated to the pe- 
culiar ufe of the principal Senfes.; in the moft lofty, 
eminent part of the Body ; where it can perceive 
the moft Objects, and receive the greateft Informa. 
tion: And laftly, in a part in the neighbourhood 
of its Sifter Senfe the Eye ; with whom it hath pes 
culiar and admirable Communication by its Nerves, 
as I intend to fhew in its proper place. In ref{pect 
then of its Situation and Place in the Body; this 
Senfe is well defigned and contrived, and may fo 
far be accounted the Work of fome admirable Ar- 
tuft. But, 

2 If we furvey its Fabrick and Parts, it wil! 
‘appear to be an admirable Piece of the divine Wif 
dom, Art and Power. For the Manifeftation of 
which, let us diftinély furvey the outward, and 
the inward Part of this curious Organ. | 

¥. For the outward Har. If we obferve its Strn- 
Cture in all kinds of Animals, it muft needs be ac- 

knowledged 


| * eR ges at 
whole Days with thofe, that can freak her own Language. I could 
underfland fome of her Words, but could not comprehend a Period, 
for it feemed tobe but a confused Noife. She knows nothing that 
ws faid to her, unlefs fhe feeth the Motion of their Mouths that 
{peak to hers fo that in the Night, when it is neceffury to {peak to 
her, they muft light a Candle. Only ane thing appeared the fir ange ft 
Part of the whole Narration: She bath-a Sifter, with whom fhe 
« hath pr28iled hey Language move than with any other ¢ And in the 
© Wight by laying her Hand on ker Sifters Mouth, fhe can perceive by 
tbat what fhe faith, and fo ean difesuy e with her in the Nigh #, 
Eulhop Gurneé’s Let. 4, pag. 248. . 
Ia (2) T cane 
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knowledged to be admirably Artificial ; it being fo 
nicely prepared, and adjufted to the peculiar Occa- 
fions of each refpective Animal. In Man ( 2), it is 
of a form proper for the ereét Pofture of his Body. 
In Birds, of a form proper for Flight ; not protube- 
rant, becaufe that would obfiruG their Progrefs, but 
clofe and covered, to afford the eafier paffage through 
the Air. In Quadrupeds, its Form‘is agreeable to 
the Pofture, and flower Motion of their Bodies : 
and in thefe too, various, according to their vari- 
ous Occafions.. In fome large, erect, and open, to 
hear the leaft approaches of Dangers (3). In others 


covered, 


(2) I cannot but admire that our moft eminent modern Ana- 
romifts fhould nor agree, whether there be any Mufcles in the 
outward Ear of Man ornot. Dr. Keil faith, there are two ; Dr. 
Drake the fame Number ; and Dr. Gibfon makes chem to be four : 
So alfo doth Monfieur Dionis, and fo did the ancient Anatomifts. 
But Dr. Schelhammer expyefsly denies there are any, and faith, 
Seduxit autem religuos Bruterum Anatome, in quorum plerifque ta~ 
bes Mufculi plures inveniuntur 5 putarunt autem fortaffis ignominia- 
fam Homini, fi non ¢y his inflvuttus effet, Co minus inde perfedum 
aninal foree Schel. de Auditu, p. ie t. §. 7 But Valfalva, 
who wrote very lately, and is very accurate in his Survey of the 
Kar, faith, Mufculi cricule pofleriores quandoque quatuer, quando- 
gue duo; fed ut plurimum tres adnotantuy 5 Cy quando folum duo 
fe. manifeflant, tune unug ex ilfis duplicato tendine verfus Concham 
deferri folet. Horum mufculorum in numero varietatem non folum 
in diverfis , verum etiam in eodem fubjecto quandoque vidi. —— Ex: 
quibus differentiis fuborte funt Auttorum difcrepantig in horum Miuf- 
culorum numero, ¢y pofitu: — quod non eveniffet, fi pluries in di- 
verfes Corporibus iidem Mufculi quafiti effent. Ant. Mar. Valfalva 
de Aur. Human, c. 1. §, 6. But Dr. Drabe thinks fome of Val- 
fatva's Mufcles the predutt of Faney. Mr. Cowper makes them 
. & three, one Attollent, and two Retrahent MMufelese See Anat. 

ab. F2, 

(3) Inter extera (animalia aurita | maximé adinirabilis eft auris 
Leporine fabrica, quod cium timidifimum: animal fit, ¢y prorfius in- 
erme, natura id tum auditu acutiffimo, tanquam hoftium explora- 
tore ad perfentienda pericula, tum pedibus ceu armis ad currendum 
aptin muniffe videtur, A. Kircher’s Phonurg. 1, ¥. §. 7. Tech- 
hat’ 2. 

(4) Moles 


* 
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covered, to keep out noxious Bodies. In the fi'« 
terraneovs Quadrupeds, who are forced to mine, 
and dig for their Food, and Habitation, as a pro- 
tuderant Ear, like that of other Quadrupeds, would 
obftruct their Labours, and be apt to be torn and in- 
qured fo they have the contrary (4), their Ears fhort, 
odged deep, and backward in their Head, and 

i paffing 


(4) Moles have no protuberant Ear, but only a round Hole be- 
tween the Neck and Shoulder ; which Situation of it, together 
with che thick fhore Furr that covers it, 18 a fufficiene Denfen{a- 
tive againft external Annoyances.. The Meatus Auditorivs is 
long, round, and cartilaginous, reaching to she under pare of 
the Skull. Round the infide runs a litele Ridge refembling two 
Threads of a Skrew, at the bottom whereof is a pretty Inlet, 
leading to the Drum, made on one fide with the aforefaid coch. 
leous Ridge, and on the other with a {mall Cartilage. I obfer- 
ved there was Cerumen in the Meatus, 

As to the inner Ear it is fomewhat fingular, and different from 
that of other Quadrupeds, and much more from Birds, although 
J have met with fome Authors that make it agreeing wich thae 
of Birds. There are three fmal! Bones only (all Hollow) by which 
the Drum (to ufe the old Appellation) or the Membrana Tympani 

(as others call it) a&ech upon the Auditory Nerve. The firft is the 
Mateus, which hath two Proceffes, nearly of equal Length ; the 
longer of which is braced to the Membrana Tympani, the thorter 
to the fide of the Drum or Os Petrofum ; the back part of ir re. 
fembles the Head and Stalk of a {mall Mufbroom, fuch as are 
pickled. Onthe back of the MgMeus lies the next {mall Bone, 
which may be called the Incus, long, and without any Procefs, 
having fomewhat the form of the {hore Scoop wherewith Water- 
man throw the Water out of their Wherries. To the end of 
this, the third and laft {mall Bore is tacked by a very tender 
Brace. This little Bone bears the Office of the Stapes, but is 
only forked withour any Bafe. One of thefe Forks is at one 
Peneftra, or Foramen, the other at another ; in which Feneftre I 
apprehend the Forks are racked to the Auditory Nerve. Thefe 

eneflre (equivalent to the Fenefira Ovals, and Rotunda in os 
thers) are the Inlets into the Cochlea and Canales Semicirculares, 
in which the Auditory Nerve lieth. The Semicirculay Canals lie 
at a Diftance from the Drum, and are not lodged (as in other 
“finimals) in a ftrong thick Body of Bone, but are chruft out with. 
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palling to the under part thereof, and all fufficiently 
fenced and guarded. And as for Infects, Reptiles, 
and the Inhabitants of the Waters; if they enjoy 
this Senfe, (as there is preat reafon to think they 
do,) it may probably be lodged commodioufly an-, 
der the fame Security and Guard, as the Smelling, 
or fome other Senfe is. 

And moreover, as the Form of this Organ is va- 
rious in various Animals, fo in each of them its 
Structure is very curious and obfervable, being in 
all admirably contrived to collet the wandering, 
circumambient Impreflions, and Undulations of 
Sound, and to convey them to the Senfory within, 
iff fhould run over the feveral Genera of Animals, 
we might find a notable Profpect of the Handy-Work 
of God (3), even in this fo inconfiderable part of 
Animals. But I fhall only carry my Sunray) fo 

that 
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ing into it, into which a pare of che Brain enters. . 

One Leg of the Malleus being faftened to the Membrana Tym- 
pani, and the Incus to the back of the Maleus, and the cop of . 
that to the cop of the Stapes, and the Forks or Branches of the 
Stupes to the Auditory Nerve, I obferved that whenever I moved 
the Membrane, all the little Bones were at the fame time moved, 
and confequently the Auditory Nerve thereby affected alfo. 

I hope the Reader will excufe me for being fo particular in 
this Organ only of the Mole, a defpifed Creature, but as notable 
an example of God’s Work, as its Life is different from that of 
other Quadrupeds ; for which reafon it partly is thar I have en- 
Jarged on this part differing from that of others, and which no 
Body thae Iknow of, hath taken much notice of, and which is 
not difcoverable without great Patience and Application; and 
partly becaufe by comparing thefe Obfervations with Book VII. | 
Chap, 2. Note 4, we may judge how the Senfe of Hearing is 
pertormed. gs | 

(5) Among many Varieties, both in the inner, and outer Eur, 
thofe which appear in the Paffage into the Rock-bone, are remarkable, 
Forin an Owl, that perches on a Tree or Beam, and hearkens afeer 
phe Prey beneath ber 5 it is produced farther out above, sant ‘ is 

: . see COW, 


in the Skull, making an Antrwm, with an handfome Arch lead- 
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that of Man. And here the firft thing that offereth 
it felf to our View is the Helix, with its tortuous 
cavities, made to flop, and colle& the fonorous Un- 
dulations, to give them a gentle Circulation and 
Refraction, and fo convey them to the Concha, or 
Jarger and more capacious round Cell at the en- 
trance of the Ear. And to bridle the Evagation of 
the Sound, when arrived fo far, but withal not to 
make a Confufion thereof, by any difagreeable Re- 
percufflions, we may take notice of a very curious 
Provifion in thofe little Protuberances, called the 
Zragus, and Antitragus of the outward Ear, of a 
commodious Form and Texture (6), and conveni- 
ently lodged for this Ufe. The great Convenience 
and Benefit of this Form and Contrivance of the 
outward Ear, is fufficiently manifeft by the want 
thereof, which caufeth a confufton in the Hearing, 
with a certain Murmur, or Swooing. like the fall of 
Waters (7). 

Another 


below, for the better Reception of the leaft Sound. But in a Fox, 


that {couteth underneath the Prey at Rooft ; it is for the fame rea- 
fon, produced farther out below. In a Pole-Cat, which hearkens 
Straight forward, it i produced behind, for the taking of a for- 
ward Sound, Whereasin an Ware, which is very quick of hearing, 
and thinks of nothing but being purfued, it is fupplied with a bony 
Tube, which as anatural Otocouftick, is fo diretted backward, as 
to receive the {malleft, and moft diftant Sound that comes bebind 
her. Grew’s Cofmolog. Sacr. lib. 1. ce §. §. 6. | 

(6) The Texture of the Tragus and Antitragus, is fofter chan 
that of the Helix ; which ferveth gently to blunt, not forceably 
to repel the Sound in the Concha. ; 

(7) Dr. Gibfon’s Anatomy, Chap. 22. Book III. f 

Thofe whofe Ears ave cut off, bave but a confufed way of Hear- 
ing, and are obliged either to form a Cavity round the Ear with 
their own Hands, or elfe to mabe ufe of a Horn, and apply the end 
of it to the inner Cavity of the Ear, in order to receive the agitated 
Air. °Tis likewife obferved, that thofe whofe Ears jut out, hear 
better than flat-eared Perfons. Monfieur Dionis's Anat. De- 
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Another wife Provifion of the Creator is in the 
Subftince of the outward Ear, which is Cartilagi- 
nous, the fitteft for this place. .For (as an ingenious 
Anatoinift (8) obferves) “ if it had been Bone, ‘it 
** would have been troublefom, and might by ma- 
* ny Accidents have been broken off: If Flefh, it 
*° would have been fubje to Contufion”. But in- 
deed a worfer Conféquence than this would have 
enfued fuch a foftnefs as that of Flefh, and that is, 
it would nejther ‘have ‘remained expanded, neither 
would it fo kindly receive and circulate the Sounds, 
but abforb, retard, or blunt’ theit Progrefs into the 
ynward Organ. But being hard, and’ curioufly 
{mooth and tortuous, Sounds find an eafy paflage, 
with a regular Volutation dnd Refraction ; as in a 
well-built Arch, Grotto, or mufical’ Inftrument, 
which magnjfy and meliorate Sounds ; and fome 
‘of which convey even a whifper to a large Di- 
fiance (9). But from the outward, let us carry our 
ourvey, cs ak ae lt ia recat aE PEt A 
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(9) Ie would. naufeate the Reader to reckon up the places 
famed for the Gonveyance of Whifpers, fuch as the Prifon of 
. Dionyfius at Syracufe, which is faid to encreafe a Whifper to a 
Noife ;:the clapping ones Hands to the Sound of a Cannon, gsc. 
nor the Aqueducts of Claudius, which carry a Voice fixteen Miles, 
and: many others both Antient and Modern. If the Reader hath 
a mind to be eatertained in this way, he may find enough in 
Kivcher’s Phonurgia. . But it may not be irkfome to mention one 
or two of our own in England. Among which, one of the moft 
famed is the Whi'pering-place in Glocefter Cathedral; which js 
no other than 4 Gallery above-the Eaft-end of . the Choir, -lead- 
ing'from one fide-thereof tothe other. It confifteth, (if I mi- 
ftake not). of: five Angles, and fix Sides, the middle-moft ef 
which is a naked, uncovered. Window, looking . into.a Chapel 
behind it. 1 guefs the two Whifperers ftand at about rwenty- 
five Yards Diftance from ‘one anorher. But the Dome of St, 
Paul's, London, ig a more .confiderable Whifpering-place, where 
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~’ 5: To the inward part of this‘admirable Organ. 
And here we find the moft curious and artful Provi- 
fion for every Emergency and Occafion. The au- 
ditory Poffige, in the firff place, curionfly tunnelled, 
and artfully turned, to give Sounds an eafy Paf- 
fage, as well as a gentle Circulation and Refradt- 
‘on; but’ witha!l; fo as to prevent their too furious: 
tufhing in, and affaulting the more tender parts 
within. Y : ‘Tee at 
“" And forafmuch as it is neceffary that this Paflage 
{hould be always open, to be upon the Watch (10), 
therefore to prevent the Invafion of noxious Infeds, 
‘or other Animals, (who are apt to make their re- 
treat in every little Hole,) Nature hath fecured this 
Paffage (11) with a bitter naufeous Excrement 


(12), afforded : 


the Ticking of a Watch (when no Noife is in the Streets) may 
be heard from Side to Side ; yea, a Whifper may be feur all 
round the Dome. ‘‘And not only in the Gallery below, but above, 
upon the Scatfolds, I tried, and found chat a Whifper would be 
carried over ‘one’s Head round the top of the Arch, notwith- 
ftanding there is a large Opening in the middle of ir into the up- 
‘per part of the Dome. =~ > VG Cae 

: (10) Auditus autem femper patet : ejus enim fenfu etiam dormi- 
entes egemus. A quo cum fonus eft acceptus, etiam e fornnd excita- 
‘mur. Flexuofum iter habet, ne quid intrare’ pofftt, fr fimplex, gy 
direElum pateret ; provifum etiam, ut, fiqua minima befliola cona- 
retur iyrumpere, in fordibus aurium, tanquam in vifco, inbavefcerete 
Cicer. de Nat. Deof. L.-2. * se Beis : 

‘ It deferves a particular Remark here, that in Infants in the 
Womb, and newly Born, the Meatus Auditorins is fhut up very 
elofely, partly by the Conftridion of the Pafflage, and partly b 

a glutinous Subftance, whereby the Tympanum is guarded Pitiedh 
the Water inthe Secundine, and againft che injuries of the Air as 
foon as the Enfant is Born. ; | 
* (14) [tis remarkable, chat in moft, if not all Animals, whofe 
Ears are tunnelled, or where the Meatus Anditorius is long é- 
nough to afford harbour to Zar-wigs, or other Infects; char, I 
fay, in the Ears of fuch, Ear-ywax is conftantly to be round. 
But in Birds, whofe Ears are covered with Feathers, and where 
the Tympanum lies but a little way within the Skull, no Ear-wax— 


v 
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(12), afforded from the Glands (13) appointed for 

that purpofe. K 4 
From hence Jet us approach the moft inward 
Parts, in which we fhall fee Strokes of the moft ex- 
quifite Art. To pafs over the zmate Air that moft Au- 
thors talk of (14), (becaufe there is no fuch) the paflage 
i ail} ae | to 


: \ ‘ s asneeiee 
is found, becaufé none is heceffary to Ears fo well guarded, and 
fo little tunnelled. : | 

(12) The Ear-wax was thought by the old Anatomifts to be 
an Excrement of che Brain : Humor biliofus a cerebro expurgatus, 
the Bartholines fay of it. L, 3- c 9 But as Schelhammer well 
obferves, Nil abfurdius, quam’ cerebri excrementum hoc flatuere. 
Nam ¢ ratio nulla fuadet, ut in cerebrg fieri excrementum tale 
credamus :———neque viz patent pey quas ab eo feclufum in meatum 
auditorium polit inde penetrare...As to its Fafte, Cafferius gives 
Inftances of its being Sweet in fome Creatures. But Schelhammer 
fays, Ego vero femper cum amaritie aliquid dulcedinis in illy depre- 
hendi. Vid. Schel, de Audit, p. t, ¢ 2, §. to Butl could ne- 
ver diftinguifh any Sweetnefs in ic; but think it infipid mixed 
with a Biccernefs, 

(13) Ceruimina amara Artetiolis exudantia. Willis’s de Anim. 
Broc. pars 0. c. 14. In the Skin—— are little Glands, which 
furnifh a yellow and bitter Humour. Monfieur Dionis’s Dem. 18, 
An handfome Cut of thofe Glandule ceruminoje isin Dr. Drake, 
from Valfalva. 7 

Pliny attributes great Vertue to the Ear-wax 5 Murfus hominis 
inter afpertimos numeratur ¢ medentur fordes ex auribus sac ne 
qua mnivetur, etiam Scorpionum ittibus Serpentiumque, ftatim impo- 
fita. Plin. Nat. Hift. 1. 28. ¢. 4. And that it hath an healing 
Quality, and may be accounted:a good Balfam, I my felf have 
experienced. : | 

(14) That there is fuch a thing as the innate Air, (talked of 
much by moft Auchors on this Subject,) Schelhammer-vecy juftly, 
I think, denies ; by reafon there is a paflage into the inner Ear 


trom the Throat, through which the innate Air may pafs out, 
and the outward Air enter in. V. Par. Alt. Pe 2s Cos 1§.\ 10. 
When by ftopping our Breath, and Straining, we force che ex- 
ternal Air into the Ear, ir may be heard rufhing in; and if 
much be forced in, it may be felt alfo to bear againft the Tym. 
panum. When the paffage to the Throat is by any means ftop’d 
as by a Cold in che Head, gorc. the Hearing thereby becomes dull 
and blunt; by reafon the Communication between the outward 


ang 
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to the Palate (15), and their Ufes, with divers o- 
ther curious things that might be named, let us ftop 
alittle at the part containing the reft, namely, the 
Bone (16). The particular texture and hardnefs of 
which above other Bones of the Body is very re 
markable, whereby it ferves not only asa fubftan- 
tial Guard to the Senfory, but alfo to oppofe the 
Impulfes of the xthereal Matter, that there may 
be no lofs, nor confufion of the Sound ; but that it 

may 


and inward Air, are obftructed : but when by ftrong Swallowing, 
or fuch like Motion of the Throat, the paffage is opened, we 
perceive ic by, a fudden Smack or Crack, and we iaimediately 
hear very clearly ; the load of feculent Air, being at that time 
difcharged from the inner Ear. 

It is a wife Provifion, thae the paflage for the Air into the 
Ear, isfrom the Throat; Ut non ftatim quivis aer externus ir- 
rumpere queat (as Schelhammer faith, Part Ult. c. 4. §» 8.)-fed 
nonnihil immutatus, ac temperatus, calore ex. medio ventre exjpi- 
rante ; imo fortaffis non facile alius, nifi ex pulmonibus, 

(18) Valfalua hath given us a more accurate Defcription of 
the Tuba Euftachiana, or Paffage to the.Palate, than any other 
Author, to whona I therefore refer. De Aur. Human, Cc. 2. §.16, 


C. 

The chief Ufe hereof he thinks isto give way tothe inner 
Air, upon every Motion of the Membrana Tympant, the Malleus, 
Incus, and Stapes. This paflage, if ic be fhut up, Deafnefs en- 
fies. Of which he gives two Inftances: one a Gentleman, who 
loft his Hearing by a Polypus in the Nofe reaching co the Viwla; 
the other a Yeoman, Jabouring with an Ulcer above the left fide 
of the Vuxla ; which when he ftopt with a Tent dipped in Me- 

-dicine, he loft his Hearing in che left Ear, and recovered it, as 
foon asthe Tent was out. Ibid. c. 5. §. Io. 

(16) Os [petrofum ] ex quo interiores fingularum [Labyrinthi ] 
cavitatum parietes conflati unt, album, duviffimum, necnon maxime 
compactum. Id autem a Natura ita comparatum efje videtur, ut 
materia atherea Sonorum objectorum impreffionibus onufta, dum pre- 
ditkis impingitur Parietibus, nihil aut faltem feré nihil motus [ut 
amittat, atque adeo illum qualem ab Objedtis fonoris accepit, talem 
communicet Spiritui animali contento intra expanfiones rami molio~ 
ris Nervorum Auris, Dr. Raym. Vievficus of Montpellier, in Phil. 

sanf, Nre 258. ie | 
Hae (17) The 
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may be conveyed regularly, and intirely to the 
Auditory Nerves. Kiel ) 

The next part I thal] take notice of, may be that 


fine Membrane, called ‘the Lympanum, or Membrane 
Tympant (17), with its inner Membrane (18) ; toge- 
ther with the four little appendant Bones (19), and 
the three inner Mufcles to move them, and adjuft 
( x - ‘ ’ v8 L 5 j the 


C17) The Tympanum of the Ear, or as Val(alva and the Mo= 
derns, che Membrana Tympani was taken notice of as early as 
Hippocrate’s time. Ya Birds, it is ftrained towards the outward 
Parts ; in other Animals towards the Brain, or inner Parts, Mon- 
Sieur Dibnis faich, It is not equally faftened to the whole Circum- 
ference of the bony Circle, in which it is inchafed ; for en the uppey 
‘fide it hath a free difengag-d Part, by which fome can give vent to 
‘the Smoak in their Mouth. Demonftr. 8. That there is fome paf- 
fage I doubt not, bur I gueftion whether Monfieur Dionis ever faw 
the difengaged pare he mentions, I- have my felf carefully 
fearched divers Subjects, and do not remember to have feen an 
fach paffage ; and i perceive ir efcaped the diligent Schelham- 
amer’s Eye. Valfalva alfo by injecting in through the Tuba Eu- 
Slachiana, could nor force any Liquor into the Meatus Auditorius. 
Buc yet he imagines he found ‘the paflage out in another place 
of the Drum, in fome morbid, and one found Head. Valfalu. de 
Aur. Hum. C. 2. § 2. Mr. Cowper alfo affirms there isa paf. 
fage by che upper part of the Membrane. Anat. Ap, Fig. 8. 

(18) Dr. Wieisfens before-named, difcovered a Membrane, 
Fenuiffime ravaque admodum fexture intra cavitatem Tympani ; as 
he defcribes it. Whofe ufé he faith is, 4. Occludens Labyrinthi 
januam impedit ne inaturalis purifimus ac fubtilifimus Aer intra 
cavitates’—— comminicationem —— habeat cum aere craffo. 2, La- 
byrinthi bafin ealefacit, &c. ybi [upra, Probably this double Mem- 
brane may be fich, or after the fame manner as it is in the 
Tympanum of Birds: Oi which fee my Obfervations in Book VIT, 
Chap. 2. Note 4. | . 
(19) The four little Bones being treated of by all that have 
concerned themfelves about this Seafe of Hearing fince their 
difcovery, I fhall take notice of only two things concerning 
them. 1. The difcovery of them is owing wholly to'the Dili. 
gence and Sayacity of the latrer Ages ; of which Schelhammer 
gives this Account from Fallopius.’ Hac Officula antiquis Anato- 
micis —.. ignota fuere Primufque qui in lucem producit [Malleum 
& Incum]) fuit Fac, Carpenfis 5 primus quoque procul omni dubia 
Seen ! die ele ie "Anatomica 
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the whole Compages to the feveral purpofes of 
Hearing, to bear all manner of Sounds, loud or 


languid, harfh or grateful (20), 
mately From 


Anatomica artis, quamVefalius poftea perfecit, reflauratos. Tertium 
[Stapedem ] invenit ac promulgavit primus Fob. Phil. ab Ingraffta,, 
Siculus, Philofophus ac Medicus doétiffimus.—— Quartum, Thoma 
Bartholino tefle, viro longé celeberrimo, Fran, Sylvio debetur, Schel. 
ubi fupr. c. 3. §. 9. 2. Their Difference in differenc Animals : 
In Man, and Quadrupeds, they are four, curioufly inarticulated 
with one another; wich aa external and internal Mufcle to draw, 
or work them, in extending, or relaxing che Drum. .But in 
Fowls the cafe is very different. His unum Officulum folum lav- 
gita eft Natura, quod Columellam forte adpellaveris : teres enim 
eft ¢y fubtilifimum, bafi innitens latiori, rotunde. Huis adnexa 
eft Cartilago valde mobilis, que in Tympanum videtur terminarie 
Id. ib. §. 8. In the Ears of all the Fowl that I could examina, 
I never found any imore than one Bone and a Cartilage, making « 
Foynt with it, that was eafily moveable. The Cartilage had gene- 
rally an Epiphyfe,-or two, one on each fide.——The Bone was very 
hard and fmall, having at the end of it a broad Plate, of the 
fame Subftance, very thin, upon which it refled, as on its Bafis. 
Dr. Al, Moulenin Phil. Tranf. Nr. 1090. 

Thefe are the moft material things I find obferved by athers 
concerning the Ears of Fowls, and fome of them hardly, 1 be- 
lieve, obferved before. To which I fhall fubjoin fome other 
things I have my felf difcovered, thar I prefume efcaped the 
Eyes of thofe moft curious and inquifirive Anatomifts. Of which 
fee the laft-cited Book VII. Chap. 2. Note 4. 

(20) Videtur quod Tympanum Auditionis inftyumentum prelimi: 
nare, (7 quafi preparatorium fuerit, quod Sont impreffionem, five 
fpecies fenfibiles primo fulcipiens, eas in debité proportione, ¢y apta 
conformitate, verfus Senforium, quod adbuc interiks fitum eft, diri- 
gat: fimili officio fungitur refpedlu Auditas, ac tunica Oculi Pu» 
pillam conftituentes refpectu Vishs ; atraque Membrane Species fen- 
Sibiles refringunt, ¢y quafi emolliunt, eafque Senforio non nifi pro- 
portionatas tradunt, cui nudo fi adveniant, teneviovem jus eras’ in 
facile ladant, aut obruant. Revera Tympanum non audit, fed me~ 
_ Liovi tutiorique Auditioni confert. Si hac pars defiruatur,. Senfia 

adhuc aliquandiu, rudi licét modo, peragi poffit ; quippe experimento 
olim in Cane fatk, &c.—— Fanitoris officio ut Tympanumn reéle 
defungi poffit, expanfum ejus pro dati occafione firing}, aut relaxavi 
debet, veluti nimirum Oculi Pypilla.—— Quapropter  huic. Auris 
Tympano, non fecus ac bellico, machings five tenia Guedain appe- 

X . ninkur, 
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From this Region of the Tympanum, I might pafs 
to 


a 


nuntur, qua fuperficiem ejus modo tenfiorém, modo laxiovem red- 
daut:.hoc enim efficiunt tria Officula, cum Mujfculo, &c. Willis’s 
de Anim. Brut. c. 14. 

For this Opinion of Dr. Willis, Dr. Schelhammer js very fe- 
- vere upon him, deriding the Refrattions he fpeaks of ; and 
therefore ferioufly proves that they are the Humours, not Tu- 
nicks of the Eye, that refratt the Rays of Light; and then 
jeeringly demandeth, whether the fonorous Rays are refratted 
by paffing through a different Medium ? Whether the Convexity 
or Concavity of the Drum colleéts chofe Rays into a focal Point, 
or fcatter them, go'c ? And then faith, 0b has rationes a clariff. 
Viriy ac de ve Medica praclaré meriti, fententid non poffumus non 
effe alienores ; in quo uti ingenium admiror, quoties medicamen- 
Zorum vires, aut morborum caufas explicat, fic ubi forum fuum e- 
éreffis, Philofopbum agit, ac vel Partinm ufum, vel Chymicarum 
rerum naturam ferutetur, ejus haud femel non modo judicium defr- 
devo, verim aliquando etiam fidem. This is fo fevere and unjuft 
a Cenfure of our juftly famous Countryman, (a Man of known 
Probity,) that might deferve a betcer anfwer ; bur I have only 
time to fay, that alchough Dr. Schelhammer hath out-done all | 
thar wrote before him, in his Book de Auditu, and fhewed him- 
felt a Man of Learning and Induftry ; yee as our Countryman 
wrote more than he, (though perhaps not free from Errours too,) 
fo he hath manifefied himfelf to have been as curious and faga- 
cious an Anatomi{t, as great a Philofopher, and as learned and 
skilful a Phyfician as any of his Cenfurers, and his Reputation 
for Veraciry and Integrity, was no lefs than any of theirs too. 
But after all chis cerrible Clamour, Dr. Schelhammer prejudi- 
cately miftakech Dr. Willis’s meaning, to fay no worfe. For b 
utreque Membrane refringunt, Dr. Willis plainly enough, J chink, 
means no more than a Reftriftion of the ingrefs of too many 
Rays ; as his following explicatory Words manifeft, viz. refrin- 
gunt, 9 quafi emolliunt, ealque Senforio non rift proportionatas tra- 
dunt. Butindeed Dr. Schelhammer hath fhewn himfelf a too rie 
gid Cenfor, by making Dr. Willis fay, the Ear-drum had fuch 
like Braces as the War-drum, viz. Quod porro de machinis feu 
tamis Tympani bellici adducit, dicitque idem in Tympano auditorio 
eanibid id provfus falfiffimum eft. ¥ wonder Dr. Schelhammer,* 
did nor alfo charge Dr. Willis with making it a Porter, fince he 
faith in the fame Paragraph, Fanitoris officio, Kc. But Dr. Willis’s 
meaning is plain enough, that che little Bones and Mufcles of the. 
Ear-druen doth the fame Office in ftraining and relaxing it, as 
a ant _ the 
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the Braces of the War-drum do in that.. And confidering how 
curious and folenin an Apparatus there is of Bonés, Mufcles, 
and Joynrs, all adapted to a ready Motion; 1 am clearly of Dr, 
Willis’s Opinion, that the Ufe of the Ear-drum is chiefly for the 
proportionating Sounds, and that by irs Exrenfion and Retratti- 
on ic correfponds to all Sounds, loud or languid, as the Pupil 
of the Eye doth to feveral Degrees of Light: and that ‘they are 
no other than fecondary Ufes affigned by Dr. Schelbammmer, as 
the principal or fole Ufes; of keeping out the external colder 
Air, Duft, and other Annoyances, but efpecially that ob folius 
aeris interni potiffimum irrumpentis vim, hunc motum Tympani, ac 
Mate effe conditum, ut cedere primum, deinde frbi rejtitui queat ; 
as his Words are. P. ult. c. 6.5. 13. ; % 

It was no improbable thought of Rohault, nos attentos pra- 
bere, nil aliud eft, nifi Tympanum, ubi ita opus eft faéo, conten- 
dere aut laxare, ¢y operam dave ut tllud in ea pofitione intentum 
flet, in qua tremulum aeris externi motum commodiffime éxcipere 
pofit. Roh. Phyf. p. 1. c. 26. § 48. | 

The hearing of deaf Perfons more eafily by means of loud 
Noifes, is another Argument. of the Ufe of the Straining or Re- 
laxation of the Zympanum in Hearings Thus, Dr. Willis. (ubi 
fupra) Accepi slim a viro fide digno; fe mulierem noviffe, quae licét 
furda fuerit, quoufque tamen intra conclave Tympanum pulfaretur, 
verba quevis clare audiebat : quare Mavitus ejus Tympaniftam pro 
fervo domeftico conducebat, ut illins ope, colloquia interdum cum 
Uxore fud haberet. Etiam de alio Surdaftro mihi navratum eft, 
qui prope Campanile degens, guaties una plures Campana vefonarent, 
wocem quamuis facile audire, gy non alias potuit. 

Abfciffo Mufculo (Proceffus majoris Mal'ei | in-recenti aure, ve- 
faxatur (Tympani Membrana.] Valfalu. de Aur. Hum. c, 2. 


143: | ) 
- Upon confidering the great Difference in Author’s Opinions 
abour the Ufe of the Parts, and Manner how Hearing is perform- 
ed, as alfo what a curious Provifion there is made in. the Ear, 
by the four little Bones, the Mufcles, Membrane, gsc. L was 
minded (fince I penned this Note) to make enquiry my felf into 
this Parr, and not rely upon Authority. And after a diligenr 
fearch ot various Subjects, I find we may give as rational and 
eafy an Account of Hearing, as of Seeing, or any other Senfe ; 
as [have fhewn in my laft cited Note 4. Book VII, Chap. 2. with 
relation toBirds. And as to Man and Beafts, the cafe is the 
fame, bur the Apparatus more Complex and Magnificent. For 
whereas in Birds, the Auditory Nerve is afiected by the Imprefi- 
ons made on the Membrane, by only the intermediacy of the 
Columella ,; 1a Man, it is done by che Intervention of the four: 
Jirtle Bones, with the Mufcles afting upon them, his Hearing be. 
ing to be adjufted to all kinds of Sounds, or Impreffions made 


Upon - 
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to that of the Labyrinth (21), and therein furvey 
the curious and admirable Structure of the Ve/fibu- 
dim, the Semicircular Canals (22), and Cochlea ;. par- 
ticularly the artificial Gyrations, and other fingu- 
lat Curiofities obfervable in the two latter. 


i 


But 


. 2 * ra 


upon the Membrana Tympani. Which Impreffions are imparted 
to the Auditory Nerve in this manner, viz. firfé they a& upon 
the Membrane and Malleus, the Mallews wpon the Incws, and the 
Incus wpon the Os Orbiculare and Stapes, and the Stapés upon 
the Auditory Nerve : for the Bafe of the Stapes (the fame as the 
—Operculum in Birds) not only covers the Fenefira Ovalis, within 
which the Auditory Nerve lieth, but hath a part of the Auditory 
Nerve fpread upon ic too. It is manifeft chac this is the erué 
Procefs of Hearing, becaufe, if the Membrane be moved, you 
may fee all the Bones move at the fame time, and work the Bafe 
of the Stapes up and down ia the Feneftra Ovalis, as 1 fhewed. 
in this Chapter, Note 4. concerning the Mole, and as it may 
be fi in other Ears carefully opened, if the Parts remain 

én fitu. 
(21) Ido not confine the Labyrinth to the Canales Semicivcu-, 
lares, or any other Part, as the elder Anatomifts feem to have 
done, who by their erroneous and blind Defcriptions feem not 
well to have underftood thefe Parts: but with thofe much moré 
curious and accurate Anatomifts Monfiexwr du Vernay, and Drs 
Valfalva, under the Labyrinth, I comprehend the Canales Sem 
circulares, and the Cochlea, together with the intermediate Cavt~ 
ty, called by them the Veftibulum. Le gaa 
(22) In the Semicircular Canals, two things deferve to be 
noted. 1. That the three Canals are of three different Sizes, 
~ Major, Minor, and Minimus. 2. Although in different Subjeéts 
they are frequently different } yet in the fame Subjeft they are 
-conftantly the fame. The reafon of all which, cogether with 
cheir Ufés, Valfalva ingenioufly chinks is, that as a pare of the - 
render Auditory Nerve is lodged in thefe.Canals, fo they are of 
three Sizes, the betcer. to fuit all the Variety of Tones ; fome of 
the Canals fuiting fome, and other other Tones. And although 
chere be fome difference as to the Length and Size of thefe Canals 
in different Perfons; yét, left there Mould be any difcord in rhe 
Auditory Organs of one and the fame Man, thofe Canals are al- 
ways in exaét Conformity to one anorher in one and the fame 
Man. V. Valfal. ubi fupre Cc. 3. §. 7. and c. 6. § 4, 9 s 
(3) Hie 
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But I fhal] not expatiate on thefe reclufe Parts, 
only there is one efpecial Contrivanice of the Nerves 
miniftring to this Senfe of Hearing, which muft 
not be pafled by ; and that is the Branches of one 
of the -duditory Nerves (23), fpread partly to the 
Muicles of the Ear, partly tothe Eye, partly to 
the Tongue and Inftruments of Speech, and inofcu- 
Jated with the Nerves to goto the Heart and Breaft. 
By which means there is an admirable and wlefal 
confent between thefe parts of the Body; it being 
natural for moft Animals upon the hearing any un- 
couth Sound, to erect their Ears, and prepare thena | 
to catch every Sound; to open their Eyes (thofe 
conftant faithful Sentinels) to ftand upon their 
Watch; and to be ready with the Mouth to call 
out, or utter what the prefent Occafion fhall dictate. 
And accordingly it is very ufual for moft Animals 
when furprized and terrified with any fnmghttal 
Noife, prefently to fhriek and cry out. 
_ But there is befides this, in Man, another great 
Ufe of this nervous Commerce between the Ear and 
Mouth ; and that is, (as one of the beft Authors on 
this Subject expreffeth it,) (24) ‘* That the Voice 
“ may correfpond with the Hearing, and bea Kee 
66 oO 


re ot a z ‘ : “ . z ; > ; ~ 


(23) Hic pofterior Nervus, extra cranium delatus, in tres vamos 
dividitur, qui omnes motibus patheticis ——inferviunt, Primus —— 
mujfculis Auris impenditur, Proculdubio bujas acfioné efficitur, ut 
animalia quavis, a fubito foni impullu, aures, quafi fonum nimis 
cito tranfeuntemi captaturas, érigaat. Ramus alter ver lus 
utrumque oculi angulum furculos emittit ¢ qui mnfculis palpebrarum 
attollentibus inferuntur , quorum certé munis eff, ad fubitum font 
appulfum oculos confeéftim aperire, eofque vélut ad Excubias Vo- 
cave. Tertius — ramus veifies Lingue radicem de[cendens, 
mufculis ejus Cy offis Hyoeidros diflribuitur, adeoque organa quadain 
wocis edende actuat, &c. Willis’s Cereb. Anat. c. 17. 

_ (24) Aujufmnodi. Nervorum conformatio in Homine ufum aliunm 
infigniorem praftat, nempe ut Vox, &c. Willis Ibid. | 
Alles) apaeds (25) Among 
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“ of Echo thereof, that what is beard with one of 
“ the two Nerves, may be readily exprefled with 
“* the Voice, by the help of the other. 

Thus much fhall fuffice to have fpoken concern- 
ing the Orgay. Let us, 

2. Take notice of the Obje% of this admirable 
Senfe, namely Sound, and fo conclude this Chapter. 
I {hall not here enquire into the Nature and Pro- 
perties of Sound, which is ina great Meafure intri- 
cate, and hath puzzelled the beft Naturalifts: Nei- 
ther fhall I fhew how this admirable Effect of the 
divine Contrivance may be improved to divers 
Ufes (25), and Purpofes in humane Life. But my 
bufinefs will be to thew that this thing, of fo ad- 
| mirable 


(25) Among the Ufes to whichthe Wir of Man hath employed 
Sounds, we may reckon the Inftruments ufeful in convocating 
Affemblies, managing Armies, and many other Occafions, where- 
in Bells, Trumpets, Drums, Horns, and other founding Inftru- 
ments are ufed ; the Particularicies of which it would be tedious 
co recount, as that the biggeft Bell in Europe is reckoned to be 
at Exfurt 19 Germany, which they fay may be heard twenty-four 
Miles ; with much more co the fame purpofe. I fhall therefore 
only for a Sample take notice of the Speaking-Frumpet ; the In- 
vention of which is commonly afcribed to our eminent Sir 
Samuel Morland ; bur was more probably Ath. Kircher’s, at leaft 
he had contrived fuch an Inftrument, before Sir Samuel hit 
upon his, Kircher in his Phonurg. faith, the Tromba pub- 
lifhed laft Year in England, he had invented twenty-four Years 
before, and Publifhed in his Mufurgia , that Fac. Albanus Ghib- 
befius, and Fr. Efchinardws aferibe it to him ; and that G. Schot-. 
_ bus veftifieth he had fuch an Inftrument in his Chamber in the 
Roman-College, with which he could call to, and receive an- 
fwers from the Porter. And confidering how famed Alexander 
the Great's Tube was, which is faid might be heard 100 Stadia, 
it is-fomewhat ftrange that no Body fooner hic upon the Inven- 
tion. Of this. Stentorophonick Horn of Alexander, there is a Bi« 
gure preferved inthe Vatican; which for Curiofity fake, I have 
from Kircher reprefented in Fig. 3. He faith its Diameter was 
ave Cubits, and chac it was fufpended on a Supporter. 


For 
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mirable Ufe in the Animal World, is the Work of 
God. And this will appear, let the fubject Matter 
of Sounds be what it will, either the Atmofphere 
(26) in grofs, or the xthereal Part thereof, or fo- 
niferous Particles of Bodies, as.fome. fancy, or 

: whatever 


For the Make of the Specking-Trumpet, and the Reafon why 
it magnifies Sounds, I fhall refer to Kircher ; efpecially to Sir 
Samuel Morland’s Tuba Stentorophonica, Publifh'd in 1672. 

Kircher faith, he took one of thefe Trumpets, of fifteen Palm’s 
Length, along wich him tothe Mons Eufiachianus, where he con- 
vocated 2200 Perfons to Prayers, by means of the unufual Sound, 
at two, three, four, and five Italian Miles Diftance.. . 

With thefe Belowing-Trumpets, 1 fhall join. {ome Beilewing- 
Caves for the Reader’s Diverfion. Ol. Magnus defcribes a Cave 
in Finland, near Viburg, called Smelen, into which, if a Dog, 
or other living Creature ‘be caft, ic fends forth fo dreadful a 
Sound, that knocks down every one near it. For which reafon 


they have guarded the Cave with high Walls, to prevent. the 


Mifchiefs of irs Noife. Vid. Ol-Magn. Hiflor. 1. 11. c. 4. Such 
another Peter Martyr faith is in Hifpaniola, which, wich a {mall 
Weight caft into ir, endangers Deafnefs at five Miles Diftance. 
And in Switzerland, Kircher faith, in the Cucumer-Mountain isa 


Pic that fends out both a dreadful Noife and a great Wind 


therewith: And that there isa Well in his Country 300 Palm’s 
deep, whofe Sound is equal to that of a great Gun. Vid. Kirch. 
Phonurg. 

Ol- Magnus {peaking of the vaft high Mountains of a Northern 
Province, called Angermannia, faith, Ubi bafes eorum in profundiff- 
mo gurgite flantes, calu aliquo, vel propofito Naute acceflerint, tan- 
tum horrorem ex alta fluctuum collifione percipiunt, ut nifi precipiti 
yemigio; aut valido vento evaferint, folo pavore ferée.exanimes fi- 
ant, multeque dicrum curriculo, 0b capitis turbationem, prifting 
ments, (9 fanitatis compotes vix evadant.. Habent bafes iorum 
gmontium in fluctuuin ingreffu dy regref}u tortuolas rimas, five fciffu- 
75, fatis ftupendo nature opificio fabricatas, in quibus longa vorde 
gine formidabilis ille Sonitus quaft (ubterraneum fonitra generatur. 
O]-Mag. ib. Ll. 2. c. 4. See alfo Chap. ¥2. 

(26) That the Airis the Subje&t, or Medium of Sound, is 
manifeft from the Experiments in rarefied and condenfed Air. 
In an unexhaufted Receiver, a fmall Bell may be heard at the 
Diftance of fome Paces ; but when exhaufted, it can fcarce be 


heard at the neateft Diftance: And if the Air be compreffed, 
‘ i hngial che 
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whatever elfe the Philofopher may think it. For 


who but an intelligent Being, what lefs than an 
omnipotent, and infinitely wife God could contrive, 


and 


Alfo his Experimenes in Phi’ Tranfad. Nr. a7v. 

Neither doth this fueceed only in forced Rarefattions and 
Qo fuch alfo as are natural; as is 
evident from David Fredlichins in Vavenius, upon the higheft 
Eminencies of Carpathus, near Kefmarckt in Hungary. The Story 


of Fredlichius is this, Ego menje Funii 1615. tum adolefcens, fub- 
limitatem horum montium, cum duobus ¢ 


£0 Judum coelum appellatur, obfervare potui, mibique videbar, fi de 


» compackis atque albas [ele mo- 
vere Nules, fupra quas, per aliquot miliaria, ¢y ultra terminos 
Sepufi commodus mihi Profpectus patuit. Alias tamen etiam nubes 
afdam equalitér a terra 

ilantes vidi, Atque hinc tria intellexi. 1. age tum tranfiviffe 

principium medix Aeris regionis. 2. Diftantiam Nubivm a terra, 
Ton cfJe equales;m—mm 3+ Diftantiam Nubinm — non 72 Mill. 
Ger. ut quidam — fed tantum dimidiatum Mill. Ger. In fummum 
montis verticem chin’ perveniffem, adeo tranquillum ds fubtilem 
aren ibi offendi, ut ne’ pili quidem motunt fentirem, cum’tamen in 
depreffioribus ventiim vehementem: expertus fim: unde collesi fum- 
mum cacuinen iftins montis Carpathict ad Mili. Ger. a radicibus 
Mis mis exjurgere, vy ad Jupremain ulgue aeyis regionem, ad quam 
Venti non ajcendunt, Pertingere. Expiofi in’ ed fummitate Sclope- 


Fur ; 
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and make fuch a fine Body, fuch a Medium, fo 
fufceptible of every Impreffion, that the Senfe of 

. Hearing 


ES LS IT I TLE TT SE, GE ET I UU re, ora 


— 


Yum, quod non majorem foniturn primo pre fe tulit, quam fi ligil- 
lum vel bacillun confregiffem; poft intervallum autem temporis 
murmur prolixum invaluit, inferiorefque montis partes, convalles 
CF lylvas opplevit. Defcendendo per nives annofas intra convalles., 
cum iterum Sclopetum exoneravem, major ey horribilior fragor, 
quam ex tormento capaciffimo inde exoriebatur < hinc verebar ne to- 
fus mons concufJus mecum corrueret: duravitque hic fonus per fe- 
wmiguadrantem hore ufque dum abftrufifimas cavernas penetrafjet, 
ad quas.aer undique multiplicatus refiliit,~In his celfis Monti- 
dus, plerumque ningit grandinatve medid aftate, quoties nempe in 
Jubje%a dy vicina planitie pluit, uti hoc ipfum etiam expertus fum. 
Nives diverforum annorum ex colore ¢y cortice duriore dignofci pof= 
funt. Varen. coer, Gen. |i. oe. Foy Pyop. ult. 
_ The Story being diverting, and containing divers things re- 
markable, I have chofen to note the whole of it (although fome- 
what long) rather than fingle our the Paffages only which relate 
to the diminifhing the Sound of his Piftol by the rarity of che 
Air, at that great afeent up into the Atmofphere ; and the mag- 
nifying the Sound by the Polyphonifms, or Repercuffions of the 
ee Caverns, and other phonocaptick Objects below in the 
ount. 
__ Bur ’tis not the Air alone that is capable of the Impreffions of 
Sound, bue the Water alfo, as is manifeft by ftriking a Bell un- 
der Water, the Sound of which may plainly enough be heard, 
but it is much duller, and not fo loud : and it is alfo a Fourth 
deeper, by the Ear of fome great Judges in mufical Notes, who 
gave me their Judgment in the matter. But Merfenne faith, a 
Sound made under Water is of the fame Tone or Nore, if heard 
under Water ; as are alfo Sounds made in the Air, when heard 
under Water. Vid. Merfen. Hydraul. 
_ Having mentioned the hearing of Sounds under Water, there 
18 another Curioficy worth ening thac alfo farther proves 
Water to be fufceptible of the Impreffions of Sound, viz. Divers 
at the bottom of the Sea can hear the Noifes made above, only 
confufedly. But, on the contrary, thofe above cannot hear the 
Divers below. Of which an Experiment was made, thac had 
like to have been fatal: one of the Divers blew an Horn in his 
Diving-Bell, at the bottom of the Sea ; the Sound whereof (in 
shat compreffed Air) was fo very Joud and irkfome, char ir 
ftunned the Diver,-and made him fo giddy, thar he had like 
to have dropt out of his Bell, and to have been drowned, Vid, 
Sturm Colleg. Cut. Vol, 2. Tentam. 1. 
at i K 3 (27) As 
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Hearing hath occafion for, to empower all Animals 
to exprefs their Senfe and Meaning to others ; to 
make known their Fears, their Wants, their Pains 
and Sorrows in melancholick Tones; their Joys 
and Pleafures in more harmonious Notes; to fend 
their Mind at great Diftances (27), in a fhort 
time (28), in loud Boations; or to -exprefs their 
Thoughts near at Hand with a gentle Voice, or in 
| ac tat: fecret 
ce ee 
(27) As to the Diftance to which Sound may be fent, having 
fome doubr whether there was any difference between the 
Northern and Southern Parts ; by the favour of my learned and 
illuftrious Friend Dr. Newton, Her Majefties late Envoy ac Flo- 
rence, I procured fome Experiments to be made for mein Italy. 
His moft Serene Highnefs the Great Duke, was pleafed to order 
great Guns to be Fired, for this purpofe, at Florence, and Per- 
fons were appointed on purpofe to obferve them at Leghorne ; 
which they compute is no lefs than 55 Miles in a ftraighe Line. 
_ Bur notwithftanding the Country between be fomewhat hilly and 
woody, and the Wind alfo was not favouring, only very calm 
and ftill, yet the Sound was plainly enough heard. And they 
tell me that the Leghorne Guns are often heard 60 Miles Off, at 
Perto Ferraio; that when the French bombarded Genoa, they 
heard ie near Leghorne 90 Miles diftant: and in the Meffina- In- 
furrection, the Guns were heard from thence as far as Augufta and. 
Syracufe, about too Italian Miles. Thefe Diftances being fo con- 
fiderable, give me reafon to fufpect chat Sounds fly as far, or 
nearly as far in the Southern, as in the Northerly Parts of the 
World, notwithftanding we have a few Inftances of Sounds 
reaching farther Diftances. As Dr. Hearn tells us of Guns fired 
at Stockholm in 1685. that were heard 180 Englifh Miles. And 
in the Dutch-War, 1672. the Guns were heard above 200 Miles. 
Vid. Phil. Tranf. Nr. 113. Alfo there is this farther reafon of 
fufpicioa, that che Mercury in the Barometer rifeth higher with- 
out than within the Tropicks, and the more Northerly, ftill the 
higher ; which may encreafe the firength of Sounds by Note 26. 
, (28) As to the Velocity of Sounds, by reafon the moft cele- 
brated Authors differ about it, I made divers nice Experiments 
my felf with good Inftruments ; by which I found, 1. That 
there is fome, although a final] difference in the Velocity of 
Souids with or againft che Wind ; which alfo is, 2, Augmented 
or diminifhed by the Streugth or Weaknefs of the Wind. a 
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fecret Whifpers! And to fay no more, who lefs 
than the fame moft wife and indulgent Creator, 
could form fuch an Oeconomy, as that of Melody 
‘and Mofick is! That the Medium fhould (as I faid) 
fo readily receive every Imprefiion of Sound, and 
convey the melodious Vibration of every mufical 
String, the harmonious Pulfes of every Animal 
Voice, and of every mufical Pipe; and the Ear 
as well adapted and ready to receive all thefe Im- 
os as the Medium to convey them : And laft- 
y, that by means of the curious Lodgment and 

Tnofculations of the Auditory Nerves before-mention- 
ed, the Orgafimes of the Spirits fhould be allayed, 
and Perturbations of the Mind, in a great Meafure 
quieted, and ftilled (29): Or to exprefs it . § 
| ords 


cree RE TT 


that nothing elfe doth accelerate or retard it, not the differences 
“of Day or Night, Heat or Cold, Summer or ‘Winter, Cloudy or 
Clear, Barometer high or low, dc. 3. That all kinds of Sounds 
“have the fame Motion, whether they be loud or languid, of 
Bells, Guns great or {mall, or any other fonorous Body. 4- 
‘That they fly equal Spaces in equal Times. sth and laftly, Thac 
the Mean of their Flight is at the rate of a Mile in 9 % Half-fe- 
Spite or 1142 Feet in one Second of time. Vid. Phil. Tran. 
‘Thid. 
* (29) Timothy a Mufician could excite Alexander the Great to 
Arms with the Phrygian Sound, and allay his Fury with another 
Tone, and excite him to Merriment. So Ericus King of Den- 
mark, by a certain Mufician could be driven to fuch Fury, as to 
kill fome of his beft and moft erafty Servants. More of this 
power of Mufick over the Affections may be feen in Ath. Kirch. 
Phonurg. L. 2. Sed. 1. Alfo in If. Voffius de Poimatum cantu, (by 
Rhythmi viribus. . 7 
‘And not only upon the Affeétions, but alfo on the parts of the 
Body, Mufick is able to exert its force, as appears from the 
Gafcoigne-Knight, Cui Phermingis [ono audito Vefica flatim ad Uit- 
nam reddéendam vellicabatur. Such another we have in A®. f. 
| Ephem. Nat. Curiof. Obf. 134. Alfo Morhoff de Scyph. vitr. per 
cert. human. vocis fonun frac : where there is not only the 
“Account of the Dutchman at Amfterdam, one Nic, Petter, that. 
brake Romer-Glafles with the Sound of his Voice ; bur alfo di- 
ie ee re eee aa K 4 . Ai vers 
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vers other Inftances of the Power and Effects of Sound. Bur to 
the Story of the Gafcoigne-Knight, Mr. Boyl from Scaliger adds a 
pleafant Paflage, That one he had difobliged; to be even with 
him, caufed at a Feaft, a Bag-pipe to be play’d,-when he was 
Temmed in with the Company ; which made the Knight bepifs 
himfelf, to che great Diverfion of the Company, as well as‘Con- 
fufion of himfelf. Boyl’s Effay of the Effedls of Lang. motion, Yn 
the fame Book’are other Matters that ‘may be noted here. One 
whofe Arm was. cut off, was exceedingly. tormented with the 
difcharge of the great Guns at Sea, although he was at a great 
Diftance on Land. And a great Ship-Commander obferved 
his wounded Men with broken Limbs fuffered: in like mannér 
at the Enemies Difcharges. An ingenious Domeftick of his own 
would ‘have his Gums bleed at the tearing of Brown-paper. And 
ai ingenious Gearleman of Mr. Boyl’s Acquaintance confeffed to 
him, that he was inclined to the Knight of Gafcoigne’s. Diftemper 
upon hearing the Noife’of a Tap running, The Dancing to cer- 
tain Tunes, of Perfons bie with the 7, arantula, ‘he was affured of 
by an ingenious Acquaintance at Tarentum, who faw feveral, 
among the reft a Phyfician, affetted with that Diftemper. And 
many other Accounts of this kind, feemingly credible, are rela- | 
ted in Morhoff,. Kircher, and many others; although Dr. Cornelio’ 
gueftions che Matters of Fatt, in Phil. Tranf. Nr. 83. Mr. Boyl 
alfo faich,:a’ fober Mufician told him, he.-could make a certain 
Woman weep, by playing one Tune, which others: would be lir- 
tle affected ar. “And he faith, that he himfelf had a kind of 
fhivering at the repeating two Verfes in Lucan. And I add, that 
T very well know one to have a fort of chill about his Precordia 
and Head, upon reading, or hearing the 53d Chapter of I{aiah ; 
as alfo David’s Lamentation for Saul and Jonathan, 2 Sam. 1... 

Neither are our Minds and Bodies only affected with Sounds, 
but alfo inanimate Bodies : Of which many Stories may be mer 
with in Kircher, particularly a large Stone that would-tremble at 
the Sound of one particular Organ-pipe ; in Morhoff alfo, who 
among many other. Relatians, hath this, Mémini cum ipfi [ clarif. 
Willifio | de experimento Vityi per .vocem fratti narrarem, ex eo au- 
diviffe, quod in edibus Muficis fibi vicinis aliquoties collapfum pa- 
vimentum fuerit.s quod ipfe fonis continuis ad ferivere non dubitavit. 
Morhoff..cap. 12.. Merjenne alfo among many Relations in his 
Harmon, and other Books, tells a far more probable Story, of 2 
particular parc of a Pavement, that: would. fhake as. if the. Earth 
would open, when the Organs played, than what he relates ae 
bout Antipathy in his Quaft. ¢ Comment..in Genes, viz. That the 
Sound of a Drum made of Wolt’s.Skin, will break another made 
of Sheep’s-Skin: That Hens will fly at the Sound of an Harp’ 

rung w th Fox-Gut-Strings ; and more to the fame purpofe. Mr. 
Boy! alfo in his laft-cited Book tells us, Seats will.tremble ac 
se Sound of Organs; and thar he hath felt his gat to do fo 
; Ms ? Nee i ; oS tog 
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Words of the laft-cited famous Author (30), 
“ That Mofick fhould not only affect the Fancy 
“ with Delight, but alfo give Relief to the Grief 
“ and Sadnefs of the Heart, yea appeafe all thofe 
“ turbulent Paffions, which are excited in the 
“ Breaft by an immoderate Ferment, and Fluctua- 
“tion of the Blood. | Et? 

And now, who can refle& upon all this curious 
Apparatus of the Senfe of Hearing, and not give 
the great Creator his due Praife! Who can furvey 
all this admirable Work, and not as readily own 
it to be the Work of an omnipotent, and infinitely 
wife and good God (31), as the moft artful Melo- 
dies we hear, are the Voice or Performances of a 
living Creature ? és aaa. 
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too under his Hand, at certain Notes both of Organs, and in 
Difcourfe: that he tried an Arch that would anfwer to C fa-ur, 
and had done fo 100 Years ; and that an experienced Builder 
old him any well-baile Vault will anfwer fome determinate 
‘Note. And at Eaftbury. Houfe near Barking, I my felf difcovered 
the Porch, (having firm Brick-Walls,) not only to Sound when 
Mtruck on the Bottom, bur alfo to give almoft as loud a Sound, 
when I founded the fame Note with my Voice. . 
© (30) Willis, ubi fupr. | a. AO 

(31) Tle Deus eff -—qui non calamo tantum cantare, ¢y ao 
grefle, atque inconditum carmen ad aliquam tantum oblectationem 
thodulari docuit, fed tot artes, tot vocum varietates, tot fonds, 
alios {pirita noftro, alios externo cantus adituros commentus eji. 
Senec, de Benef, |. 4. c. 6s Bt | 


(x) A piece 
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CHAP. Iv. 

Of the Senfe of Swelling. 
MWAHIS Senfe I fhall difpatch in lefs compafs 


than the two laft, becanfe its Apparatus (al- 
though fufficiently grand and admirable, yet)’ is 


not fo multiplicious as of the Eye and Ear: It be- 


ing fufficient in this Senfe,. that the odoriferous 
Fffluvia of Bodies (1) can have an eafy, free Paf- 
fage to the Olfactory Nerves, without the formali- 
ties of Refractions, and other Preparations neceffary 
to the Perfection of the two former Senfes. Accor- 
dingly the All-wife Creator hath made {ufficient 
Provifion for the reception of Smells, by the Aper- 
tures of the Noftrils (2); made not of Fleth or 
Bone, but Cartilaginous, the better to be kept open, 
and withal to be dilated or contracted, as there is 
occafion: For which Service it hath feveral proper 
and ‘curious Mufcles (||). 2 Lt Hees 


And 


(1) A piece of Amberzreece fufpended in a pair of Scales, 
that would turn with a very fmall pare of a Grain, loft nothing 
of its Weight in 3 4 Days; neither did. Affa-ftida in 5% Days; 
but an Ounce of Nutimegs loft ¢ + Grains in 6 Days; and Cloves 
7s Grains. Boyl’s Subtil. of Effluv, c.' 5. | S 
| (2) Nares eo quod omnis Odor ad fuperiora fertur, veéls furfiun 
funt : Et quod Cibi dy Potionis judiciun magnum earum eft, non 
ifine caufa vicinitatem Oris fecuta. funt. Cicer. de Nat, Deor, 
peas: | . Bee Reese 


) (||) Had not the Contriver of Animal Bodies been minded his 
Work fhould have all the Signatures of Accuracy, ‘this Senfe 


might have been performed with a bare Aperture of the Nofe ; 


bye that nothing might go imperfeé our of his Hand, he hath 
made a part of the Nofe eafily moveable, and given a Set of 
Mufcles co lift up, and to open ahd fhut the Noftrils; and fo 
adjuft it to every Oceafion of thisSenfee ~~ °° > 
: SES, ERS OE Bi aS (3) Odorems 
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And forafmuch as it is by Breathing (3), that 
the odorant Particles are drawn in, and conveyed 
‘to the Senfory, therefore there is a very wife Provi- 
fion made in the Lamina, with which the upper 
part of the Nofe is barricaded, which ferve to two 
excellent Ufes: partly, to fence out any noxious 
Subftances from entering the breathing Paflages in 
our Sleep, or when we cannot be aware (4); and 
partly, to receive the Divarications of the Olfa@ory 
Nerves, which are here thick fpread, and which do 
by thefe means meet the Smells entering with the 
Breath, and firiking upon them. = | 

.. And accordingly the more accurate this Senfe is 
in any Animal, the longer we may obferve thofe 
ELamine are, and more of them in number folded 
up, and crouded together, to contain the more 
nervous Filaments, and to detain, and fetter the 
odoriferous Particles in their Windings and Turn- 
angs. fi : ae 

Aad an admirable Provifion this is, which the 
great Creator hath made for the good of - Brute- 
Creatures (5) ; the chief AGs of many of whofe 
Lives are performed by the miniftry of this Senfe. 


(3) Odorem non aliud, quam infeélum era, intelligi poffe. Plin. 
Nat. Hift I. 9. c. 7. a a alae 9 
- (4) For a farther guard againft the Ingrefs of noxious things 
the Vibriffi, or Hairs placed at the entrance of the Noftrils ferve, 
which in fome meafure ftop the entrance of things improper, 
or however give warning of them, but at the fame time allow 
an eafy Paffage to the Breath and Odours, . Wh 
(8) Multo praclariis emicat (Olfacius] in brutis animalibus, 
quam in homine : ifta namque hoc folo indice, herbarum, aliorumque 
corporum prius ignotorum virtutes certiffime dignojcunt, quin gy 
victum fuum abfentem, vel in abftrufo pofitum, Odoratu venantur, 
ac facillimé inveftigant. Quod autem minus fagaces {unt homi- 
num Nares, wlud non facultatis hujus abufu (prout nonnulli vo- 
lunt) afcribi debet, verum in causa eft ipfins Organi defeétus ; hoc 
enim circa victis humani criteria (ubi ratio, Cy intelledtus adfunt ) 

sy ate Mee non 
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In Infects, and many other Creatures, it is of great) 
Ufe in the Propagation of |. their Kind ; as particu-- 
larly in helping them to fafe and convenient Places. 
for the Incubation of their Eggs, and Breeding up 
their Young. Others are by the accuracy of this 
Senfe, of Ufe to Mankind, which would be other- 
wife of little or no Ufe (6). And moft of the ir- 
rational Animals, Birds, Beafts, and Creeping things, 
do, by their Smell, find out their Food; fome at 
great diftances, and fome at hand. With what 
Sagacity do fome difcover their Food in the midft 
of Mud and Dirt (7)? With what Curiofity do the 
herbaceous Kind pick and chule fach’ Plants as 
afford them wholfome Food, or fometimes fach ag 
are Medicinal (8), and refufe fuch as would hurt 
and deftroy them? And all by the help principally, 
if not only, of the Smell, affifted by its near Ally 
the Tafte. Of which] fhall in the next place fpeak 
very briefly. ice . 
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non ita accuratum vequiritur : Propterea enim inferiores potentia 
in homine, a natura minus perfecta exiftunt, ut fuperiorum cultyi, 
Gy exercitio, relingueretur locus. Willis de Anim. Brut. cap. 13. 

(6) Thus the chief Ufe of Hounds is to Hunt ; and other Dogs 
to be a Watch and Guard to our Houfes by Night. For which 
Services (particularly in Hounds) their Olfactory Nerves are not 
only remarkably large, (like as they are in other Brutes,) bur 
their Branches, and Frlaments are in the Laming of the Noftrils 
both more, and larger than IT have feen in any other Creature 
whatfoever. ‘ Alfo there are more Convolutions of the Lamina, 
than I ever remember to have found in any other Animal, 

“The Sagacity of Hounds is prodigious, of which fee an In- 
france in Book IV. Chap. 11. Note 66. a 
' (7) See’ Book VII. Chap. 2. Note a. 

(€) Vid. Plin, Hiff. Nat. 1. 8. c. 27. Que animalia quas here 
bas o/lenderunt, er pa . ile i 


(1) Ta 
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CHAP. V. 
Of the Tafte (1). 


N this, asin the lJaft Senfe, we have an Appa. 
ratus abundantly fufficient to the Senfe; Nerves 

curioufly divaricated about the Tongue (2), and 
Mouth, to receive the Impreflions of every Guifto ; 
and thefe Nerves guarded witha firm and_ proper 
Tegument to defend them from Harms ; but withal 
fo perforated in the papillary Eminences, as to give 

a free admiffion to Taftes. 
But 


(1) Ta Sv Bid’ Tay yuaav, &c. Saporum genera——du'cis, 
pinguis, aufierus, acerbus, acris, falfus, amarus, acidus. Theophr. 
de Cavf- Plant. /. 6. c §. What may be the caufe of the diffe- 
rence of Taftes, he faith is hard to affign, abveeop jae mis 
migeat, Sc. Utrum affedionibus Senfuum, —— an figuris, quibiis - 
Singuli conftant, ut Democritus cenfete id. ib. AnudnertO- J, 
&c. Democritus-——~ dulcem efJe faporem qui rotundus : acerbum 
qui figura magna ; alperum qui multis angulis, &c. id. ib. c. 2. 
Bur of the Diverfities and Causes of Taftes, fee Dr. Grew, Led. 
6. and Dr. Willis de Anim. Brut. c. 2. 

(2) Intelledius Saporum eft cateris in prima lingua : Hemiri, 
gy in palato. Plin. L. 41. 37. 

The Opinions of Anacomifts concerning the Organ of Tafle 
are vartous. Baubin, I. Bartholin, Bartholette, Veflinge, Deufinge, 
&c. place it in the laxer flefhy Parts of the Tongue : Our famous 
Wharton, in the Gland ac the Root of the Tongue : Lanventins in 

the thin Tunick covering the Tongue; but the learned Aalpighi 
_ with great probabiliry ecneludes, becaufe the owtward covering 
of the Tongue is perforated, under which lie papillary Parts, 
(of which Mr. Cowper hath very gocd Cuts in his Anat. Tab. 13.) 
that in thefe the Tafte lieth. Atalpighi’s Words are, Quare cum 
dittis meatibus infignibus occurrant. papillaria corpora, probabilins 
eft in bis ultims, ex fubintranti fepido bumore titillationem, ¢ 
mordicationem quandam fieri, qva Guftum efficict. Malpig. Op. 
Tom. 2. De Lingua, pag. 18. 
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But Ifhall fay no more of this Senfe, only a 
word or two of its confent with the Smell, and 
the Situation of them both: Their Situation is in 
the moft convenient place imaginable, for the dif- 
charge of their Offices ; at the firft entrance (3), 
into the way to the grand Receptacle of our Food 
and Nourifhment; to Survey what is to be adimit- 
ted therein; to judge between what is wholfome, 
and fit for Nourilhment, and what is unfavoury 
and pernicious. And for this end, the All-wife 
Creator feems to have eftablifhed a great confent 
between the Eye, the Nofe, and Tongue, by or- 
dering the Branches of the fame Nerves (4) to each 
of thofe three Parts, as alfo indeed to divers other 
Parts of the Body, which I may have Occafion to 
Mention in a more proper place (5). By which 


means 
SS a Ne SC Sela 

Practpuum ac feré folum Guftatis organon eft Lingua ; cui ali- 
quatenus fubob{curé tamen Palatum, ¢y Superior Gul2 pars confen- 
- tinnt : in omnibus vero fibre nervofe immediata fenfionis inftrumen- 
ta funt. Quare obfervare eft, Linguam pra alia quavis parte infi- 
guter fibrofam effe, etiam textura valdé porosa conftare, in eum 
nempe finem, ut particule rei fapide coplofins, ac penitins intra Sen- 
fovti meatus admittantur. —— Nervi autem qui fibris Lingua den- 
Siffime intertextis famulantuy, ac faporum impreffiones ra ee Te8 
eecSntmeta communicant, {unt —— Nervi e paribus tum quinto, tum 
nono, Uy ubique cum densa propaginum ferie per totam ejus compa- 
gem diftributi,. Willis ibid, : 

(3) Guftatus, qui fentire eorum quibus vefcimur genera debet, 
habitat in ed parte Oris, qua efculentis, dy poculentis ita natura 
patefecit. Cicer. dé Nat. Deor. L. 2. Vid. quoque fupr. Note 2. 
Chap. 4- ¢ 

(4) Multa hujus (quinti Paris] Nervi propagines Mafticationis 
operi deftinantur ; ideoque quoniam alimenta ingerenda non moda 
Gujflis, aft etiam Olfattis %y Vishs examen futive debent, ab eo- 
dem Nervo, cujus rami ad Palatum 3 Fauces milf, Mand ucationis 
negotium peragunt, propagines alie, velut exploratrices, ad Nares 
dy Oculos feruntur, nempe ut ifthec aliorum Jenfuum orvgana, etiam 
ad objedta Guftis melius d ignofcenda, probationum auxilijs quibufdam 
inftruantur, Willis Nerv. Defor. & Ufuas, Cap. 22, | 

(3) See Book V. Chap 8. 

| (1) Malpighi 
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means there is all the Guard that can be, againft 
pernicious Food ; forafmuch as before it is taken 
into the Stomach, it is to undergo the trial of three 
of the Senfes ; the Scrutiny of the Eye, that frig 
Surveyor of its outward Appearance ; and the Pro- 
bation of the Smell and Tafte, the two fevere 


Judges of its natural Conftitution and Compofi- 
tion. 


CHAP. VI. 
Of the Senfe of Feeling (1), 


Aving fpent fo much Time upon the other 
.. Senfes, and therein given fuch ample Proofs 
of the infinite Creator’s Wifdom, I fhall but briefly 


take Notice of two things relating to this laf 
Senfe. 


One 
a 


(1) Malpighi is of Opinion, that as Ta/te is performed by the 
Papillz in the Tongue; fo is Feeling by fuch like Papille under 
the Skin. From feveral Diffections, and other Obfervations he | 
thus concludes, Ex his, ¢y fimilibus videbatur animus abunde cer- 
tior redditus, earundem Papillarum pyramidalium copia, gquas 
alias in Lingua defcripfi, in locis pracipue exquifitiori. Tadui dicatis 
reperiri, eodem progigni nervofo, ¢ cuticulari corpore, jimulaue ciy- 
eumvolvi reticulari involucre, gy extimam cuticulam, veluti ulti- 
mum terminum attingere.—— Microfcopio quilibet in maniis dorfo 
pro fudore orificia quedam miro ordine difperfa intueri potest, circa 
qua frequentia quedam capitula affurgunt 5 hac vero funt - Papilla- 
rum fines, dum a cute affurgentes interpofitum fuperant rete, fi- 
mulque extimam cuticulam. Hac vepetitis feétionibys deprebendi : 
ex quibus non improbabilitér deducam, ficuti ex elatioribus—— pa- 
pillis——in Lingua, Guflus Organon. eliciter,—- ita ex: copiosa 
harum Papillarum congerie in organis, ubi maximé animalia 
Tatas motione afficiuntur,— adequatun Tatas organumn fuffici- 


enter baberi. Malpig. de extern, Tatt. Org. p. 26. Conful. quo- 
que ejufd. Vit. po 28, 


Fhefe 


o 
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One is its Organ, the Nerves. For as all Senfa- 
tion is performed by the Nerves (2), and indeed 
the other Senfes (performed by Nerves) are a kind 
ot Feeling ; fo 1s this Senfe of Feeling performed by 
Nerves likewife, {pread in the moft incomparable, 
curious manner throughout the whole Body. But 
to defcribe their Origine in the Brain, and Spinal- 
Marrow, their Ramifications to all the Parts, their 
Inofculations with one another, and other Matters, 
whereby not only the Senfe of Feeling is performed, 
but alfo Animal-Motion, and an admirable Con- 
fent and Harmony of all the Parts of the Body is 
effected, (to defcribe, I fay, thefe things) would: 
take up teo much time, and I have already, and 
fhall as I go along, give fome Hints thereof. 

The other thing I fhall take notice of, is the 
difperfion of this Senfe throughout the Body, .both 
without, and within. The other Senfes, I have ob- 
ferved, are feated in the very beft place for the 
Relief and Comfort, -the Guard and Benefit of the 
Animal. And forafmuch as it is neceflary to the 
Being, and Well-being of the Body, that every 
Part fhould be fenfible of things fafe, or things pre- 
judicial to it felf, therefore it is an admirable Con- 


trivance of the great Creator, to difperfe this Senfe 
, of 


Thefe Obfervations of Malpighi, our late curious and diligent 
Mr. Cowper hath confirmed, and given us very elegant Cuts both 
ofthe Skin, and the Pap:l/e, and the Nerves, Glands, gc. un- 
der it, from Microfcopical Obfervaticns. Vid. Cowper's Anat, In- 
trod. and Tab. 4. 

(2) Although the Eve be the ufual Judge of Colours, yet fome 
have been able co diftinguifh them by their Feeling. Quidasm 
fuit qui venit ad M. Duc, Hetruria aulam qui colores per Tadtum 
cognofcebat. Pro expertmento velum fericum, uniformiser textumt, 
pluribus coloribus tindtum ¢y offerebstur, gy veracitér de colore in 
Singulis partibus judicabat, Grimald. de Lum. & Col, pr. 43. 


S. 59 
(3) Tadtus 
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of Feeling throughout every part (3), to diftinguith 
between Pleafure and Pain, things Salutary, and 
things Hurtful to the Body. 

Thus in the five Senfes of Animals we have an 
Oeconomy worthy of the Creator, and manifeftly 
demonttrating his Power, Wifdom, and Indulgence. 
For whether we confider the Mechanifin of the 
Organs, or the great Ufe and Convenience of each 
Senfe, we find it noble and grand, curious and ar- 
tificial ; and every way worthy of its infinite 
Maker, and beyond the Wit and Power of any 
thing buta GOD. And therefore we muft even 
deny our Senfes, by denying them to be God’s 
Handy-work. Pid: IO Be 

And now from thofe chief Machines of Animal 
Performances and Enjoyments, the five Senfes; let 
us pafs to another thing in common to all the fen- 
fitive Creatures, which is Refpiration. 


L Sn BE-AcP, 


(3) Tadus autem toto corpore equabiliter fufus eff, ut omnes 
idlus, omnefque nimios ¢y frigoris, Cy caloris appulfus {entire poffi- 
mus. Cicere ubi fupr, 

Talus fenfus omnibus eft, etiam quibus nullus alius : nam 
Oftreis, ¢y terrefiribus vermibus quogue. Exiflimaverim omnibus 
feufum dy Guftatus effe. Cur enim alios alia fapores appetunt ? 
in quo vel Nature praecipua architectio, Plin. Nat. Hift. 1. to. 
c. 70° | 


5 (1) The 
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CHAP. VIL. 
Of Refpiration. 


\F all the Ads of Animal-Life, this js one of' 
3 the chief, and moft neceffary. For whatfo- 
ever hath Animal Life, hath alfo the Faculty of Re- 
fpiration, or fomewhat equivalent thereto (1). In- 


deed | 


(1) The Ufes affigned to Refpiration by all the Anaromifts be- 
fore Malpighi’s Difcoveries of the Struéture of the Lungs, are fo. 
various, and many of chem { improbable, that ic would be fri- 
volous to recount them, But the more eminent modern Anato- 
mifts affign thefe Ufes. Willis thus Sums up his Opinion, Pre- 
cipua Pulmonum funktio dy ufus funt fanguinem gy aerem per totas 
partium compages intimofque receffus, atque dudtus quo(que minutiffi- 
mos traducere, ¢3 ubique invieem committere ; in eum nempe fi- 
nein, ub fanguis venofus a circuitu redux, ¢y chymo recenti dilue 
7us,-— tum perfectins mifceatur ey velut fubigatur, tum potiffimum 
ut fecundum omnes fuas partes ab aere nitrofo de novo accendatur. 
Pharmaceut. p. 2. S. 4. c. 2. §. 2. Mayow faith rightly, thac 
one grand Ufe of Expiration is, Ut cum aere expulfo, etiam vapo- 
7es e fanguine exhalantes, fimul exfufflentur, And as for In‘pira- 
‘Fion, that it conveyeth‘ a‘ nitro-aereal ferment to the Blood, to 
whieh the Animal Spirits are owing, and all Mufcular-motion, 
Mayow de Refpir. pag. 22, &c. mei Edit. a 

Somewhat of the Opinion of thefe two laft-cited, if I miftake 
not, (it being long fince -I read their Tra¢ts, and have them nor 
Row at Hand,) were Ent, Sylvius, Swammerdam, Diemer broeck, 
and ray Friend Mr. Ray in an uapublifhed Tra& of his, and in 
his Letcers now in my Hands. i Fie, 
_ Euc our Dr, Thurfton for good reafons rejeéts rhefe from be« 
ing principal Ufes of Refpiration, and thinks, wich great rea- 
on, the principal Ufe to be to move, or pafs the Blood from 
the right co the left Ventricle of the Heart. Upon which ac- 
count Perfons hanged, drowned, or ftrangled by Catarrhs, fo 
luddenly die, namely, becayfe the Circulation of their Blood 
is ftopped. For che fame reafon alfo it is, that Animals die 
fo foon in the Air-pump. Among other Proofs he inftanceth in 
an Experiment of Dr. Creon, (Profeff. Grefh.) which he made 
before our R. S$, by ftrangling a Pullet, fo chat not the os 

bab? 


Chap. VII. Of Refpiration. 147 
deed fo congenial is this with Life, that Breath and 
Life are in Scripture Phrafe and common — 

taken 


fign of Life appeared ; bur by blowing Wind into the Lungs 
through the Trachea, and fo ferting the Lungs a playing, he 
broughe the Bird to Life again. Another Experiment was one tryed. 
by Dr. Walter Needham before Mr. Boy/, and others at Oxford, 
by hanging a Dog, fo that the Heart ceafed moving. But haftily 
opening the Dog, and blowing Wind into the Duétus Pecquetia- 
nus, he put the Blood in Motion, and by char means the Heart, 
and fo recovered the Dog to Life again. V. Thurfton de Rejpir. 
Us pag. 60, and 63. mea Edit. 
Such an Experiment as Dr. Croon’s, my Friend, the late juftly 
renowned Dr. Hook fhewed alfo our R. S. He cut away the 
Ribs, Diaphragm, and Vericardium of a Dog ; alfo the top of 
the Wind-pipe, thac he might tie ic on to the Nofe of a pair of 
Bellows ; and by blowing into the Lungs, he reftored the Dog 
to Life ; and then ceafing blowing, the Dog would foon fall into 
- dying Fits ; but by blowing again, he recovered: and fo al- 
ternately would die, and recover for a confiderable time, as 
long and often as they pleafed. Philof. Tranf. Nr. 28. 

For the farcher Confirmation of Dr. Thurfton’s Opinion, the 
ingenious Dr. Mu/grave cut off, and clofe ftopped up the Wind- 
pipe of a Dog wich a Cork, and then threw open the Thorax ; 
where he found the Blood ftagnating in the Lungs, the Arteria 
Pulmonaris, the right Ventricle and Auricle cf the Heart, and 
the two great Trunks of the Cava diftended with Blood to an 
immenfe Degree ; but ar the fame time the Vena Pulmonaris, 
the left Ventricle and Auricle of che Heart in a manner empty, 
hardly a fpoonful of Blood therein. Philof. Tranfact. Nr. 240. 
Or both the Experiments may be together met wich in Lowtd. 
Abridg. Vol. 3. pag. 66. 67. | 

This Opinion of our learned Thurfton, the late learned Et. 
muller e{poufed, who being particular in reckoniug up che Ufes 
of Refpiration, I fhall therefore the more largely cicehim. Re- 
{piration, faich he, ferves, 1. Ad Olfadtum. 2. Ad Screatum ty 
Sputationem, 3. Ad Ofcitationem, Tuffim, Sternutationem, Emune 
ctionemque. 4. Ad liquidorum forbitionem, Sudtionemve. 5. Ad 
Loquelam, Cantum, Clamorem, Rifum, Fletum, Flatum, &c. 6. 
Ad fecum Alvi, Urina, Fetus, Moleve, necnon Secundinarum exe 
pulfionem. 7. Ad promovenda Ventriculi, Inteflinorum, Laéteorume 
que vaforum, &c. conteyta. 8. Ad halitus aqueos Sanguinis e pul- 
monibus aerés ope exportandos. 9. Ad Diapnoen.. 10. 4d exattio- 
rem Chyli, Lympheque, necnon Sanguinis ——mifcelam. 11. Ad 

L-2 . gonciliandam 
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taken as fynonymous Things, or at leaft neceffary 
1 G08 f _ Concom- 


conciliandam Janguini —~ coccineam rubedinem, Xe. 125 Nec mo- 
rosé negabimus, aerem——pulimones oy fanguinem illos tranfcur- 
rentem, minus calida reddere, &e. 13, Quod denique aev fanguini fin- 
Gul Refpirationibus aliquantilla fui parte, admixtus, pauciffimas quaf- 
dam in Spirituum animalium elaboratione particulas fimul contribuat. 
All thefe Ufes although of great Confequence, yet he thinks ra-. 
ther conduce to the Well-Being, than the Being of the Animal ; 
becaufé without any one of them, the Animal would not fo 
fpeedily die, as it doth by Strangling, or inthe Air-pump. He 
therefore affigns a rath, and the principal ufe of Refpitation to 
be, For the paffing of the Blood through the Lungs, that is thrown 
into them by the Heart. Ermull. Differt. 2. c. to. §. 1,&% 16, 

But the late Dr. Drake with great Ingenuity and Addrefsy 
(like a Perfon fo confiderable for his Years as he was in his 
time,) nor only eftablitheth chis Notion of Refpiration, but alfo 
carries it farther, making ic the true caufe of the Diaflole of 
the Heart ; which neither Boreli, Lower, or Cowper, much lefs _ 
any before thofe great Men, have well accounted tor. That the 
Heart is a Mufcle, is made evident beyond all doubt by Dr. 
Lower. And that the Motion of all Mufcles confifts in Conftri- 
ction, is Hot to be doubted alfo. By which means the Sy/tole 
is eafily accounted for. But forafmuch as the Heart hatch no 
Antagonift-Mufele, the Diaftole hath puzzelled che greateft Wits. 
But Dr. Drake with great Judgment, and much probability of 
Reafon, maketh rhe Weight of the incumbent Armofphere to 
be the true Antagoniff to all che Mufcles which ferve both for 
ordinary Infpiration, and the Conftridion of the Heart. The 
particulars of his Opinion may be feen in his Anatomy. L. 2. Cs 
7» and in Philof. Tranfa&. Nr 281. 

And T' remember when I was at the Univerfity, my moft in- 
&cMlous and. learned Tutor Dr. Wifls, when he read Anatomy 
to us, was of Opinion, that the Lungs were blown up by the 
Weight of the incumbent Air, and reprefenred the manner of 
Refpiration in this manner, viz, He put a Bladder into a pair 
of Bellows, turning back the neck of the Bladder, and tying ir 
faft, fo that no Air might enter in between the Bladder and 
Bellows.’ This being done, when the Bellows were opened, the 
Bladder would be blown up, by the Weight of che incumbenc 
Air; and whien fhut, the Air would be thereby preffed forceably 
out of the Bladder, fo as to blow the Fire. This Experiment 
take notice of here, becaufes(befides.ehe Uluftration it gives 
to Refpiration,) that great Genius feems to have had a truer No- 
ae ais Pitti dy tog 
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‘Concomitants of one another. Mofés (2) exprefleth 
Animal-Life, by [The Breath of Life.] Saith he, Gen. 
7. 21, 22. All Flefh that moved on the Earth, Fowl, 
Cattel, Beaff, creeping Things, and Man; all in whofe 
 Woftrils was the Breath of Life in the dry Land died. 
So the Pfalmift, P/al. 104. 29. Thou takef away 
their Breath, they die. So grand an Act therefore in 
common to- all Animals, may jufily deferve a 
place in this Survey of the Works of God, in the 
Animal.Kingdom. Aa | 
_ And here I might launch cut into an ample De- 
{cription of all the Parts miniftering to this necefla- 
ry Act, and fhew the curious Contrivance, and ar- 
. tificial Structure of them. But a. tranfient View 
fhall fuffice. I might begin with the outward 
- Guards, the Nofe and Mouth; but thefe have been 
already touched upon. But the exquifite Mecha- 
nifm of the Larynx, its variety of Mufcles, its-Car- 
tilages, all fo exquifitely made for the purpofe of 
Refpiration, and forming the Voice (3), are very 
admirable: 


aa = 


tion of this Phenomenon than was very common then, viz. about 
the Year 1677 or 78; as alfo, becaufe ¥ have in fome Authors 
met with the fame Experiment, without mention of Dr. Wills, 
whofe I cake it to have been. ve eA 

Another ufe of great Confideration the already commended 
Dr. Cheyne affigns, namely, to form the elaftick Globules of 
which the Blood principally confifts, without which there would 
be a general Obftruction in all the capillary Arceries. Cheyne's 
Phil. Prin. of Nat. Rel. or Harris's Lex. Tech. in Lungs. 

(2) Gen. 2. 7. 6. 17. % 7. 18, | : 

(3) Becaufe ic would be endlefs ro fpecify the curious Me- 
chanifin of all the Parts concurring to the formation of the 
Voice, I fhall therefore for a Sample note only two things. 1. 
There are ‘thirteen Mufcles provided for the Motion of the five 
Cartilages of the Larynx. Gibf, Anat. 1. 2. c 14. A fign of the 
careful and elaborate Provifion that is made for the Voice. 2. © 
It isa prodigious Faculty of the Glottis in contracting and di- 
lating ic felf with fuch Exquifitenefs, ag to form all Notes. For 
(asthe ingenious Dr. Keil faith) fuppofing the greatest ee 

Be Si emactas fate yw. 
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admirable: And no lefs fo is the Tongne (4), which 

minifters to that and many other Ufes too. 
Next. the Fabrick of the (5) Trachea deferves 
efpecial Remark, Its Valve the Epiglottis on the 
‘ Bh Nt, Mere top, 


f : , ” a rs aT: 


of the two Sides of the Glottis to be one tenth Part of gn Inch in 
founding 12 Notes, (to which the Voice eafily reaches, ) this Line 
mujt be divided into 12 Parts, each of which gives the Aperture 
requifite for fuch a Note, with a certain Strength. But if we con. 
Sider the Sub-divifion of Notes into which the Voice can run, the 
Motion of the Sides of the Glottis is Stilt vaftly nicer. For if two 
Chords founding exadly Unifonstone be foortened 2th Part of its 
Lensth, a juft Ear will perceive the Difagreement, and a good Voice 
will found the Difference, which is sixth Part of a Note. But 
Suppofe the Voice can divide @ Note into 100 Parts, it follows that 
the different Apertures of the Glottis atlually divide the tenth Part 
of an Inch into 1200 Parts, the effect of each of which produces a 
fenfible Alteration upon a good Ear, But becaufe each Side of the 
Glottis moves juft equally, therefore the Divifions ave juft double, 
or the Sides of ‘the Glottis, by their Motion, do adtually divide one 
tenth Fart of an Inch into 2400 Parts. Keil’s Anat. Ce Zo 
Pert a...) | ane 
(4) Among the Inftruments of Speech, the Tongue is a necef- 
fary one;and fo neceflary, chat it is generally thought no Speech 
can be without it. But in the third Tome of the Ephem. Germ. 
is publifhed, *Fac, Rolandi Agloffoltomographi2, five Defcriptio O= 
vis fine Lingud, quod perfecte loquitur, dy veliquas fuai funSiones 
naturaliter exercet, The Perfon defcribed is one Pet. Durand, 
a French Boy of eight or nine Years Old, who ative or fix loft 
his Tongue by a Gangrene, occafioned by the Small-Pox. Not- 
withftanding which, he coyld (as the Title faith) fpeak perfect: 
ly, as alfo Tafte; Spit, Swallow, and Chaw his Food ; but this 
latter he could do-only on that fide he put it into, nor being 
able to turn'‘it ro the ocher fide his Mouth =< . : 
- In the fame Traé, Chap. 6. is this Obfervation of Ventrilo. 
quous Perfons, Memini me a quodam {at celebri Anatomico audiviffe, 
dum de duplicatura Mediaftini ageret, fi Membrana’ ifta duplex nae 
turaliter unita in duds partes drvidatur, loquelam quafi ex pettare 
frocedere, ‘ut circumftantes credunt Demoniacum bunc, aut :Ster= 
nomithnine Hai ee oN Soy Fey engi b ool’ 
(3) The Variation of the Wind-pipe is obfervable in every Creae 
ture, according as it is nece(fary for that of ‘the Voice. In an Ur: 
chan, which hath a very mall V oicey “tis hardly more than Mem’ 
‘ 
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top, to fence againft all Annoyances ; its cartilagi- 
nous Rings (6) nearly environing it, with its mem- 
branous Part next the Gullet, to give the freer paf- 
fage to the defcent of the Food ; and laftly, its in- 
ner Tegument of exquifite Senfe to be readily affect. 
ed with, and to make efforts againft every thing 
that is hurtful or offenfive, thefe, I fay, do all juft- 

ly deferve our Admiration. | 
_ And go lefs prodigious are the Parts farther with- 
an; the Bronchz, the Veficule (7), with their mufcu- 
‘ lar 


Sa 


branous. And in a Pigeon, which hath a low and foft Note, 
“tis partly Cartilaginous, and partly Membranous. In an Owl, 
which hath a good audible Note, ’tis more Cartilaginows. But that 
of a fayes, hath hard Bones, inflead of Cartilages: and fo of 4 
Linnet, whereby they have both of them, a louder and ftronger Note, 


cS 

The Rings of the Wind-pipe, ave fitted for the Modulation of the 
Voice. For in Dogs and Cats, which in the Expreffion of divers 
Paffions ufe a great many Notes, (as Men do,) they are open and 
flexible, as in Dtan. Whereby all, or any of them are dilated, or 
contracted, more or lefs, as us convenient for a higher or deeper Note, 
&c. whereas in fome other Animals, as in the Japan-Peacock, 
which ujeth hardly more than one fingle Note, they are entire, &c. 
Grew’s Cofmolog. Sacr. Book I. Chap. 5. §. 9, 10- 
- (6) Ic isa farcher manifeft Indication of fingular Defign in the 
cartilaginous Rings of the Afpera Arteria, that all the way where 
they are Contiguous to the Oefophagus, they are Membranous, to 
afford an eafy Paffage to the Food ; but after that, in the Bronchi, 
. they are fome compleatly Annular, fome Triangular, gc. And — 
another obfervable is, the lower Parts of the {uperiour Carti- 
Jages, receive the upper Parts of the inferiour, in the Bronchi; 
whereas inthe Ajpera’ Arteria, the Cartilages run and remain pa- 
rallel co one another ; which 1s a noble difference of Mechanifm 
in this (in a manner) one and the fame Part, enabling the 
Lungs and Bronchi to contract themfelves in Expiration, and to 
extend and dilate themfelves in Infpiratiom, © © 

(7) Ufhall not here iatrench {6 much upon the Anatomift’s 
Province, to give a Defcriprion of the Lungs, although it be a 
curious Piece of God’s Workmanthip, bur refer co Seignjor Mal- 
pighi, the firft Difcoverer of their Veficule in 1660, in his two 
petcers to Borelli de Pulmon: alfo to Dr. Willis’s Pharm, rat. 
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lar Fibres (+), as fome affert they have, together 
with the Arteries and Veins, which every where 
accompany the airy Paffages, for the Blood to re- 
ceive there its Impregnations from the Air, | 

From 


p. 2. S. I. c. 1. de Relpir, Orig. ¢ Uf. who as he wrote after 
Malpighi, fo hath raore accurately defcribed thofe Parts; and 
to Mr. Cowper's Anat. Tab. 24, 2§. And if the Reader hath a 
mind to fee what oppofition Seignior Malpighi’s Difcoveries met 
with at Home and Abroad, and what Controverfies he had on 
that Account, as alfo his Cenfures. of. Dr... Willis’s Defcriptions 
and Figures, he may confult Malpighi’s Life. written by himfelf, 
pag. 4,-fe 25. . 

That the Lungs confit of Veficula, or Lobuli of Veficula ade 
mitting of Air from the Bronchi is. vifible, becaufe they may, be 
blown up, cleanfed of Blood, and fo dried. But Mr. Cowper 
faith, he could never part the Lobuli, (f{o.as to make the Doétor’s 
Fig. 1. Fab. 3. & 4.) fo that probably the Veficule are contigue 
Cus tO one another throughout each Lobe of the Lungs. And 
not only Air, bur Diemerbroeck proves, that the Veficule admire 
of Duft alfo from two Afthmatick Perfons he opened ; one a 
Stone-Cutter’s Man, the Veficula ot whofe Lungs were fo ftuffed 
with Duft, thac in cutting, his Knife went as if through an hea 
of Sand. The other was 4 Feather-Driver, who had thefe Blades 
ders filled with the fine Dutt or Down. of Feathers. 

(+) There is a confiderable difference between. Dr. Willis, and 
Etmuller, viz. whether the Feficule of the Lungs have any muf- 
cular Fibres or not ? Etmuller exprefsly faith, Nudas Fibras 
mufculofas, multo minus rubicandam Mufculorwim compagem (funt 
enim Veficule albide dy fere diaphana ) in ipfis veperiri. ubi fupr. 
c. 6. S. 2, And atterwards §. 3. Pulmones effe molles flexilefque, 
aufculofis fbris cey propria. explicationis organs deftitutes. - Bur: 
Dr. Willis as exprefily afferts they have mufculous Fibres, and 
affigns an excellent Ufe of them 5 Cellule ifte veficulares, ut ninus 
pro. expiratione contradivgs edant, etiam fibras, uti per Microfco- 
pina plane confpicere eft, mufculares obtinent. ubi fupr. §. 16. 
And in the next §, Ue pro data occafione majorem aeris copiam 
exfuffent, aut materiam extuffiendans ejiciant, fibris mufcularibug- 
donate, ele archus contr ahunt, contentaque fua peniths exterminant, 
Etenim or dinaria pecloris Syftola, quas mufculorum rvelaxationes ext 
parte efficiunt, aerem forfan totum a Trachea ¢x Bronchiis, baud 
tamen a Veficulis, quaque vice ejiciunt s propter has Cquoties opus 
erit) inaniendas, ¢y totius Pettoris cavitas plurimun auguftatur, 
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From hence I might proceed to the commodious 
Form of the Ribs (8), the curious Mechanifin. of 
the Intercoftal-mufcles (9), the Diaphragm, and all 
the other Mufcles (10) miniftring both to the or- 
dinary, and extraordinary Offices of Refpiration. 
; | a But 


dx cellule ipfe veficulaves a propriis fibris coaflrifis coar@an- 
bur. ; 

(8) Circa hos motus (Seil. Peétor$¢ dilatationem, &c.) divini 
Conditoris mechanicen, ad regulas Mathematicas plane adaptatam, 
fatis admirari non poffumus ; fiquidem nulla alia in re manifeftins 
d Otds yraouereeiy videatur. Quippe cum pectoris tum ampliatio, 
tum coardatio a quibufdam Mufculis (quorum munus unicun eft 
contrahere ) perfici debeat , res ita inflituitur, ut Cofte, que thora- 
eis, velut parallelogrammi oblengi verfus cylindrum incurvati, late- 
ra efformant, in figuram modo quadratam, cum angulis reétis pro 
pectoris ampliatione , modo in rhomboeidem, cum angulis acutis, pre 
ejufdem contradtione, ducantur, Xc. Willis, ubi fupr. §. 28. 

Galen having fpoken of the Parts miniftring to Ref{piracion, 
concludeth, Nihil ufquam a Natura ullo patto per incuriam fuilfe 
‘prateritum, que cin omnia prafentiret, ¢y provideret, que funt 
necefJario ila, que caufa alicujus extiterunt, confecutura, omnibus 
inftaurationes parare occupavit, cujus apparatus copiofa facultas 
admirabilem Sapientiam teftantur. De uf. part. I. 5, c. 15. See 
alfo 1. 6. ¢. ¥ . | 

(9) For the Struture of the Intercoftals, Midriff, &c. 1 fhall 
refer co Dr. Willis, and other Anatomifts. But Dr.. Drake taxeth 
Dr. Willis with an Errour tn fancying there is an oppoficion in 
the Office of the Intercoffals, by reafon the Fibres of the exter- 
nal and internal Intercoftals decuifate ; that therefore the Exter- 
nal ferve to raife the Ribs, the Znternal to draw them down. 
But Dr. Drake is of Steno’s, and Dr. Mayow’s Opinion, that not- 
withftanding the Decuffation of their Fibres, the Power they ex- 
ert upon, and the Motion they effect in the Ribs is one and the 
fame. Drake’s Anat, |. 2. c. 7. and |. 4. ce § Mayow’s de 
Refpir. c. 7. . 
~ (10) Although Dr. Drake and fome others desy the Jater- 
coftals being Antayonift-Mufcles, as in the preceding Note, yer, 
they, and moft other Anatomifts that I have met with, attribute 
a confiderable power to them in the a& of Refpiration, as they 
do alfo to the Subclavian, and Triangular Mujcles: , but che 
learned Etmuller demes it for thefe three Reafons, 1. Quia re- 
— fpirando nullam inillis contractionem Jentioe 2+ Quia—— Sibi in- 
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Bat pafling them by, I thall {top at one prodigious 
Work of Nature, and manifeft Contrivance of the 
Almighty Creator, which although taken notice of 
by others (11), yet cannot be eafily paffed by in 
the Subje4 I am upon ; and that is the Circulation 
of the Blood in the Fetus in the Womb, fo different 
from the Method thereof after it is Born. In the 
Womb, whilft it is as one Bedy with the-Mother, 
and there is no Occafion, nor place for Refpiration, 
there are two Paflages (1 2) on purpofe for the tranf. 
muiflion of the Blood without paling it through the 
| | Lungs, 


wicem non adducuntur, &c. 3+ Quia Cofle omnes ab aliis modo 
enarratis Mufculis moventur, idque fimul, &c. Intercoftales ita- 
qe, mechon Subclavios Mufculos Coftis, parietum inflar, ad com- 
plenda interflitia intercoftalia, peéfufque integrandum, ac Coftas 
conneciend as, intertextos effe, probabiliter concludo: quo munere 
Triangulares etiam ~— fungi, rationi confentaneuin eff. Etmule 
Differt. 2. cap. 4. §. 6. 

_ Bot as co che ufe of the T; riangular-Mufcle in Refpiration, we 
may judge of it, from its remarkable Size, and Ufeina Dog ; 
of which Dr. Willis gives this Account from Fallopius : In Ho- 
mine parvus adeo dy {ybtilis. ifle [Mufculus} ef, ut vix pro Muf- 
culo accipi quegt : in cane per totum os pectoris protenditur, ey car- 
Silagines omnes, etiam verarum Coflarum flerna inofculatas, eccupat. 
Cujus difcriminis ratio divinam circa Animalium fabricas Providen« 
tiam plane indizitat. Quippe cum boc animal, ad curfus velociffi- 
anos Cy diu continuandos natum, quo fanguis, dum intenfins agitatur, 
vité accendatur eventileturque, aerem celerrimé ey fortiter uti in- 
{pirare, ita etiam ex/pirare debet —~idcirco propter hunc alum 
Sirmins obeundum ( cujus in Homine haud magnus eft ufus ) mufculus 
caninus molem ingentem dy tanto operi parem fortitur. Willis ubi 
fupr. §. 32. 

(11) Ray’s Wifdom of God in the Creation, pag 343. 

(12) Mr. Chefelden an ingenious, and moft accurate Anato- 
mift, having fomewhat particular in his Cblervations about the 
Circulation of the Blood through the Heart of the Koerus, I fhall 
prefenc the Reader with fome of his Obfervations, which he fa- 
voured me with the fight of. The Blood, (faith he,) which is brought 
to the Heart by the afcending Cava, paffeth out of the right Auricle 
into the left, through 4 Paflage called Foramen Oyale, in the 
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Lungs. But as foon as the Fetus is Born, and be- 


come thereby a perfectly diftinct Being, and breathes 


for it felf, then thefe two Paflages are fhut up: 
one nearly obliterated, the other becomes only a 
Ligament, except in fome Creatures that are Am- 
phibious, or are forced to lie long under Water, in 
whom thefe Paffages probably remain open (13). 
~ And now what Aétion of any rational Creature, 
what is there in 2 Man’s Lite; that doth more 
| plainly 
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{Septum common to them both } without pafjing through the right 
Ventricle (as after the Birth) while the Blood from the defcending 
Cava paffeth through the right Auric’e and Veutricle into the pulino- 
nary Artery, and thence into the Aorta through a Duck, betwixt 
that and the pulmonary Artery, called Duétus Arreriofus, whilft a 
{mall Portion of the Blood, thrown into the pulmonary Artery paffeth 
through the Lungs, no more ‘than ws fufficient to keep open the pul- 
monary Veffels. Thus both Ventricles are employed in driving the 
Blood through the Aorta to all Parts of the Foetus, and to the 
Mother tos. But after the Birth, the Blood being to be driven 
from the Aorta through the Fetus alone, and not the Mather too, 
‘one Ventricle becomes fufficient, whilft the other is employed in dri- 
ving the Blood through the Lungs, the Duétus Arteriofus being 
fhut up by means of the Alteration of its Pofition, which happens to 
it from the raifing the Aorta by ‘the Lungs when they become ine 
fated. After that the Blood is thus driven into the Lungs, in its 
yeturn it (huts the Valve of the Foramen Ovale againft the Fora. 
men it (elf, to whofe fides it foon adheres, and fo ftops up this 
Paffage. The Dudhis Arteriofus, or Dudtus Arceriofus in Liga- 
“mentum verfus, is seldom to be difcerned in adult Bodies, but the 
Figure of the Foramen Ovale is never oblirerated. 

(13) It hath been aps thoughe co be not improbabie, 
but that on fome Occafions the Foramen Ovale may remain open 
Sn Man. In a’ Girl of four or five Years of Age, Dr. Conner 
found it but half clofed, and in the Form of a Crefcent. And 
he thinks fomewhat of this kind might be in the Perfon whofe 
Sceleton was fourid to have no Joynts in the Back-bone, Ribs, 
dc. Of which a Defcription, with Cuts. may be found in Phil, 
Tranf. Nr. 215. and more largely in his D ffert. Med. Phyf. d2 
Stupendo Offinm coalitu, where he adds to the Girl, in. whom the 
‘For-Ov, was not fhut; a like Obfervation of another Girl he 
opened at Oxford of three Years Old, in qua Foramen Ovale fere 
pairat 782) 6 TSP wy ca ’ aS i erat 
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plainly fhew Defign, Reafon, and Contrivance, 

than this very A& of Nature doth the Contrivance 
: soe and 


ea en 
erat oeclu(um, in medio tain, exili foramine, per quod Turundam 
facilé tran(mifi, erat pervium, pag. 30. So Mr. Cowper (than 
whom hone more accurate nor a. better Judge) faich, I have 
often found the Foramen Ovale open in the Adult. Anat. Append. 
Fig. 3. But Mr. Chefelden is of a different Opinion. Of which 
in the following Note. 

_, From fomewhat of this caufe 1 am apeto think it.was thar 
the Tronningholm Gardiner efcaped drowning, and fome others 
mentioned by Pechlin. His: Stories are, Hortulanus.. Tronninghol. 
menfis etiamnum vivens, annos natus 6 5, pro illa etate fatis adhuc 
valens Up vegetus, cum ante 18 annos, alii in aquas delapfo opem 
Ferre vellet, forte-fortuna ey ipfe per glaciem incautius procedens, 
aquas incidit 18 ulnas profundas + ubi ille, corpore eretlo quafi ad 
perpendiculum, pedibus funio adhafit. Conftitit fic per16 horas, 
antequam produceretur in auras. Dixit autem, fimul ac infra 
aquarum fuperficicm fuit demerfus, fatim obriguiffe totum, dy, fi 
quem tum. habuit motum es fenfum, ainififfe, nift quod fonantes 
Stockolmii campanas etiam fub aquis obfcurins percipere fibi fit 
vijus. Senfit etiam, flatim fefe velut veficulam ori applicaffe, 
adeo ut aqua nulla os penetraverit, in aures vero tranfitum, etiam 
fentienté illo, habuerit ; atque inde auditum (unm debilitatum ali- 
quandin effe. Hoc flatu dum 16 horas permanfit fruftva quafitus, — 
tandem repertum, conto in caput infixo, cujus etiam fenfum fe habu- 
iffe dixit, fundo extraxerunt, fperantes ex more aut per(uafione 
gents vevicturum effe. Itaque pannis linteifque produdtum obvol- 
unt, ne aer admitti poffit perniciofis futurus {ubito ilapfus cuftodi- 
tum fic fatis ab aere fenfim fenfimque tepidiori loco admovent, mox 
calidis adoviantur fafeiis, fricant, radunt, ey fufflaminatum tot 
horis fanguinis corporifque motum nezotiosa iid opera. reducunt ; des 
nique antapoplecticis ¢y genialibus Liquovibus vita veddunt gy pri. 
Stine mobilitati.. Retulit is atque oftendit fe etiamnum. in capite 
circuinferre vefligia violentia a conto ate, Cy cephelalgiis vexari 
graviffimis. Et propter bunc ipfumn cafum, religiosé a popularibus, 
Oy hujufce vei teftibus probatum, Sereniffime Regine matris munifife 
centia gy annuo. livendio eft donatus —— dy Seveni{. Principi —~ 
oblatus, vivus [ui teltis. ~Confignatam manu habes Hiftoriam 
D. Filafii; Biblioth. Reg. Prefedi, qui teftatus eft fe prenoviffe 
mutierem, que tres ipfos dies [ub aquys hafit, gy fimilem in mo- 
dum, quo ‘Hortulanys ille, vefufcitata, adbuc dum Luct plend fruitur 
ufurd. Accedit: Nob. Burmanni hides, qui confeffus eft, —— 
fe in pago Bonefs parochia Pithoviz concionem frequentaffe fune- 
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and Defign of the great God of Nature? What is 
Thought and Contrivance, if this be not ? That 
there fhould be a temporary Part in the Body, 
made juft for the prefent Exigence ; to continue 
whilft there is occafion for it, and to ceafe when 
there is none; 1n fome Creatures to remain always, 
by reafon of their amphibious way of living, and 
in Land-Animals (purely fuch) to ceafe ? 

_ Another excellent Contrivance, a-kin to the. laft, 
is for the Prefervation of fuch Creatures whofe occa- 


fions 


brem, in qua, dum acta recenferet Praco Senis cujufdam 7ogenarii, 
Laur. Jonze——audiverit ex ore Concionatoris, virum eum, adolef- 
centem 17 annorum, aquis fubmerfum, 7 demum hebdomadd (rem 
prodigiofam !) extractum ad fe rediiffe vivum CF incolumem. Pech- 
lin. de Aer. & Alim. def. c. 10. | 
Shall we to this Caufe, or to the Offification, or more than 
ordinary Strength of the Wind-pipe, attribute the recovery to 
Life of Perfons hanged. Of which Pechlin gives an Inftance 
that fell under his own Knowledge, of a Woman hanged, and 
in all appearance Dead, but recovered by a Phyfician acciden- 
tally coming in, with a plentiful Adminiftration of Spir. Sal. 
Armon. Pech!. id. c. 7. And the Story of Ann Green executed at 
Oxford, Dec 14. 1650. is ftill well remembered among us. She 
was hanged by the Neck near half an Hour, fome of her Friends 
in the mean time thumping her om the Breaft, others hanging with 
all their weight upon her Legs, fometimes lifting her up, and then 
pulling her down again with a Judden Firk, thereby the fooner to 
difpatch her out of her Pain; asher printed Account wordeth ite 
After fhe was in her Coffin, being obferved to breath, a lufty 
Fellow ftamped with all his force on her Breaft and Stomach, 
‘to put her out of her Pain. But by the affiftance of Dr. Peity, 
Dr. Willis, Dr. Bathurft, and Dr. Clerk, fhe was again broughe 
to Life. I my felf faw her many Years after, after that fhe had 
(Theard) born divers Children, The particulars of her Crime, 
Execution, and Reftauracion, fee in a little Pamphlet called 
News from the Dead, written, as I have been informed, by Dr. 
Bathurft, (afterwards the moft vigilante and learned Prefident of 
Trinity-College, Oxon,) and publifhed ia 1651. with Verfes upon 
the Occafion. putiesits4 ; : 


(14) The 
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fions frequently neceffitate them to live without, 
or with bur little Refpiration. Fithes might be 
named here, whofe Habitation is always in the 
Waters, But thefe belong to an Element which I 
cannot at prefent engage in. But there are many 
Animals of our own Element, or partly fo, whofe 
Organs of Refpiration, whofe Blood, whofe Heart, 
and other Inftruments of Life are admirably ac- 
commodated to their method of living. Thus ma- 
ny amphibious Creatures (14), who live in Water 
as well as Air, many Quadrupeds, Birds, Infeéts, 
and other Animals, who can live fome Hours, Days, 
yea whole Winters with little or no Refpiration, in 
a Torpitude, or fort of Sleep, or middle State be- 
tween Life and Death. The Provifion made for 
thefe peculiar Occafions of Life, in the Fabrick of 

the 
ee 

(34) The Sea-Calf hath the Foramen Ovale, by which means 
it is enabled to ftay long under Water, as the Parif. Anatomifts, 
Of which fee in Book VI. Chap..5. Notez. 

But the fore-commended Mr. Chefelden thinks the Foramen 
Ovale is neither open in amphibious Creatures, nor any adule 
Land-Animals. When I firft (faich he) applied my felf to the 
Diffection of Humane Bodies, I had no diftruft of the frequent Acm 
counts of the Foramen Ovale being open in Adults: but I find 
Since, that I miftook the Oftium Verarum Coronariarum for the 
Foramen. The like I fuppofe Authors have done, who affert that 
it 1s always open in amphibious Animals: for we have made dis 
ligent enquiry into thofe Animals, and never found it open. Nei« 
ther would that (as they imagine) ferve thofe Creatures to live ° 
under Water, as the Foetus doth in Utcro, wnlefs the Duétus Arte- 
riofus was open alfo, : | 

This opinion of Mr. Chefelden hath this to render it probable, 
thac the Oftium Venarum Coronariarum is fo near the Foramen 
Ovale, that withouc due regard ii may be eafily miftaken for 
it. Such cherefore as have Opportunity ot examining this part 
in amphibious Animals, or any other Subjett, ought to feek for 
the Oftium, whenever they fufpect they have mec with the Foe 
Tainene 


(15) OF 
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the Lungs, the ‘Heart; and other Parts of fuch 
Creatures (15), 1s manifeftly the Work of him, 


who as St. Paul faith (16), giveth to all Breath, and 
Life, and all things. 7 ® 


C BH: AP. VIEL. 
Of the Motion of Animals. 


EXT to the two grand Adis of Animal Life, 
their Senfe and Refpiration, I fhall confider 
their Motion, or Locomotive Faculty, whereby they 
convey themfelves from place to place, according 
to their Occafions, and way of Life. And the ad- 
mirable Apparatus to this purpofe is a plain de- 
monftration of God’s particular Fore-fight, Care, 
and efpecial Providence towards all the Animal 
World. ot 
And here I might view in the firft place the 
Mofcles, their curious Structure (1), the nice tack- 
ing them to every Joynt, to puil it this way, and 
that way, and the other way, according to the 
fpecial Purpofe, Defign, and Office of every fuch 
Joynt: Alfo their various Size and Strength ; ue 
arge 


(15) Of the fingular Conformation of the Heart and Lungs of 
the Tortoife, which isan amphibious Animal, fee Book VI. Chap. 
§- Note 2. 

(16) A& 17. 25. 

(i) That the Mufcles are compounded of Fibres is vifible e- 
nough.. Which Fibres she curious and ingenious Bore//i faith, 
are cylindraceous : not hollow, bur filled with a fpungy, pichy 
Subftance, after the manner of Elder, as he difcovered by his 
Microfcopes. Borel: de Mot. Animal, Parc 1. 


Thefe 
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large and corpulent, others lefs, and fome fcarce 
vifible to the naked Eye; all exactly fitted to every. 
Place, and every Ufe of the Body. And laftly, I 
might take notice of the mufcular Motions, both 

Involuntary, and Spontaneous (2). 
Next I might furvey the fpecial Fabrick of the 
Bones (3) miniftring to Animal Motion. Next I 
might 
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Thefe Fibres he faith are narurally white, but derive their 
rednefs only from the Blood in them. : 

Thefe Fibres do in every Mufcle, (in the Belly at leaft of the 
Mufcle,) run parallel to one, another, in a neat orderly Forni, 
But they do not alltend the fame way, but fome run aflant, 
fome longways, gc. according to the Action or Pofition of each 
refpeRtive Mufcle. The particulars of which, and of divers 0- 
ther obfervables in the Mufcles would, befides Figures, take up 
too much room in thefe Notes; and therefore I muft refer to 
the Anatomifts, particularly Steno, Borelli, Cowper, &c, 

(2) The infinite Creator hath greatly exerted his Art and 
Care in the Provifion made by proper Mufcles and Nerves for all 
the different Motions in Animal Bodies, both involuntary, and 
voluntary. It is a noble Providence that moft of the vital Mo- 
tions, fuch as of the Heart, Stomach, Guts, ¢o'c- are involunta- 
ry, the Mufcles aéting whether we fleep or wake, whether we 
will or no. And it is no lefs providential that fome even of the 
vical Motions are partly voluntary, partly involuntary, as thar, 
for inftance, of Breathing ; which is performed both fleepin 
and waking ; but can be intermicted for a fhore time on occafi- 
on, as for accurate hearing any thing, dc. or can be encreafed 
by a ftronger Blaft, to make the greater difcharges of the Blood 
from the Lungs, when that any’ thing overcharges them. And 
as for the other Motions of the Body, as of the Limbs, and 
{uch as are voluntary, ic is a mo lefs Providence that they are 
abfolutely under the power of the Will ; fo as thac the Animal 
hath ic in its power to command the Mufcles and Spirits of any 
part of its Body, to perform fuch Motions and Adtions as it 

ath occafion for. : : 

(3) Quid dicam de Offibus ? qua fubjefta corport mirabiles come 
miffuras habent, dy ad ftabilitatem aptas, Uy ad artus finiendos 
accommodatas ¢y ad motum, ¢& ad omnem corporis actionem. Cicer. 
de Nat. Deor. I. 2. : piri. 


By 
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’ By reafon it would be endlefs to mention all the Curiofities 
obferveable in the Bones, I fhall for a Sample, fingle out only 
an inftance or two, to manifeft chat Defign was ufed in the Stru- 
ture of thefe Parts in Man. : 

The firft fhall be in the Back-bone, which (among many o- 
thers) hath thefe two things remarkable.. 1. Ics different Articu- 
lations from the other Joyntsof the Body. For here moft of 
the Joynts are flac, and withal guarded with Afperities and 
Hollows, made for catching and holding ; fo as firmly to lock, 
and keep the Joynts from Luxations, but withal co afford them 
fuch a Motion, as is neceflary for the Incurvations of the Bodye 
2. The difference of irs own Joynts in the Neck, Back, and 
Loins. Inthe Neck, the Atlas, or upper Vertebra, as alfo the 
Dentata are curioufly made, and joynted (differently from the 
reft) for the commodious,.and eafy bending and turning the 
Head every way. Inthe Thorax, or Back, the Joynts are more 
clofe and firm: and inthe Loins more lax and pliant; as alfo 
he Spines-are different, and the Knobs and Sockets turned the 
Suite contrary way, to anfwer the occafions the Body hath to 
pend more there, than higher in the Back. I fhall clofe this Re- 
fark with the ingenious Dr. Keil’s Obfervation. 

The Strudlure of the Spine is the very beft that can be contrived; 
for had it been all Bone, we could have had no Motion in our 
Backs: had it been of two or three Bones articulated for Motion, 
rhe Medulla Spinalis muft have been neceffarily bruifed at every 
Angle or Foynt , befides, the whole would not have been fo pliable 
for the feveral Poftures we have occasion to put our felves in. If 
t bad been. made of feveral Bones without intervening Cartilazes, 
we flould have had no more Uje of it, than if it had been but one 
Bone. If each Vertebra had had its own diftiné? Cartilages, it 
might have been eafily diflocated. And lafily, the oblique Pro- 
efJes of each fuperiour and inferiour Vertebra, keep the middle one — 
hat it can neither be thruft backwards nor forwards to compress 
he Medulla Spinalis. Keil’s Anat. c. §.§. 8. : 

Compare here what Galen faith of the Articulations, Liga- 
nents, Perforation, gc. of the Spine to prove the Wifdom and 
rovidence of the Maker of Animal Bodies, againft fuch as found 
aule with Nature’s Works ; among which he names Diagoras, 
Anaxagoras, Afclepiades, and Epicurws, V. Galen de Uf. Part. L, 
[2. init. and Chap. 11, &Xc. alfo L. 13. init. 

2. The next Inftance fhall be in one or two things, wherein 
he Scelerons of Sexes differ. Thus che Pelvis made in the 
selly by the Ilium, Offa Coxendicis and Pudis, is larger in a Fe- 
nale than Male Sceleton, that there may be the more Room for 
he lying of the Vifcera, and Foerus. So the Cartilage bracing 
ogether the cwo Offa Pubis, or Sharebones, is laxer in Women 
han Men: as alfo is the Cartilage that tieth the Os Sacrum to 
ts Vertebya ; and all to give way co the paflage of the Foetus. 
_ pa j M AlGe 
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might take notice of the Joynts (4), their compleat 
Forin adjufted to the Place, and Office they are 
employed in; their Bandage, keeping them from 
Luxations; the oily Matter (|) to lubricate them, 

| and 


Another confiderable Difference is in the cartilaginous Produ- 
étions of the feven long Ribs, whereby they are braced to the 
Breaft-bone. Thefe are harder and firmer in Women than in 
Men; the better to fupport the Weight of the Breafts, the fuck- 
ing Infant, ¢yc. 

(4) Ic is remarkable in the Joynts, and a manifeft A& of 
Caution and Defign, 1. That alchough the Motion of the Limbs 
be circular, yet the Center of that Motion is not in a Point, 
but an ample Superficies. In a Point, the Bones would wear, 
and penetrate one another; the Joynrs would be exceedingly 
weak, ¢yc. but the Joynts confifting of two large Superficies, 
Concave and Convex, fome furrowed and ridged, fome like @ 
Ball and Socket, and all lubricated with an oily Subftance, they 
are incomparably prepared both for Motion and Strength. 2+ 
That the Bones next the Joynt are not fpungy, as their Extre- 
mities commonly are, nor hard and brittle ; bur capped with 2 
ftrong, tough, {mooth cartilaginous Subftanee, ferving both co 
Strength and Motion. 

But let us here take notice of what Galen mentions on this 
Subject. _Articulorum unufquifque Eminentiam Cavitati immifjam 
habet. Veruntamen hoc fortaffe non adeo mirabile eft, fed fi confi- 
derata omnium totius corporis oftium mutud connexione, Eminentias. 
cavitatibus (ufcipientibus aquales femper inveneris, Hoc mirabiles 
Si enim jufto amplior effet Cavitas, laxus fané ey infirmus fieret 
Articulus : fi flvictior, motus difficulter fieret, ut qui nullam vere 
fionem haberet, ac periculum effet non parvum, eminentias oftinm 
arclatas frangi: fed horum neutrum facum eft. —~ Sed quoniam 
ex tam fecura confirudtione periculum erat, ne motiones difficilius 
fievent, ¢y eminentia oftium extererentur, duplex rurfus auxilium 
' inid Natura molita eft. 1. Cartilagine os utrumque fubungens, ate 

que oblinens: alterum, ipfis Cartilaginibus humorem unuofum, ve-= 
but oleum fuperfundens ; per quem facile mobilis, ¢y attritu contue 
max omnis articulatio Oftinm faéta eft. — Ut undique diligenter 
Articulus omnis cuflodiretur, Ligamenta quadam ex utroque offe 
produxit Natura. Galende UL. Part. Lh 1. c. 1s, 

(\) For the affording this oily or mucilagnious Matrer, there 
are Glandiles very commodioufly placed near the Joynts, fo as 
hot to fuffer coo great Comprefiton by the Motion of a neigh- 

ouring 
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and their own Simoothnefs to facilitate their Mo- 
tion. 

And laftly, I might trace the various Nerves 
throughout the Body, fent about to minifter to irs 
various Motidns (5). I might confider their Ori- 
gine (6), their Ramifications to the feveral Parts, 
and their Inofculations with one another, according 
to the Harmony and Accord of one part with ano- 
ther, neceffary for the benefit of the Animal. But . 
{ome of thofe things I have given fome touches up- 
on already, and more I (hall mention hereafter (7), 
a it would be tedious here to infift upon them 
all, 

I 


bouring Eones, and yet to receive a due Preflurs, fo as to canfe 
a fufficient emiffion of the Mucilage into the Joynrs. Alfo ano- 
ther thing confiderable is, thac the excretory Duéts of the mu- 
cilaginows Glands have fome length in their Paffage from the 
Glands to their Mcuths ; which is a good Contrivance to pte- 
vent their Mouths being oppreffed by the Mucilage, as alfo to 
hinder the too plentiful Effuffon thereof, but yet co afford a due 
expreffure of it at all cimes, and on all occafions, as particularly 
in violent and long-continued Motions of the Joynts, when there 
is a greater than ordinary expence of it. See Cowper’s Anat. 
Tab. 7% 

($) There is no doubr to be made, but that the Mufcles re. 
ceive their Motion from the Nerves. For if a Nerve be cut, 
or ftraightly bound, that goes to any Mufcle, that Mufcle fhall 
immediately loofe ics Motion. Which is doubtlefs the cafe of 
Paralyticks ; whofe Nerves are fome of them by Obftruttions, or 
fuch like Means reduced ro the fame Scare as if cut, or bound. 

Neither is thisa modern Notion only; for Galen faith, Prin- 
cipii Nervorum omnium Cerebrum éft, ty Spinalis Medulla, ~~ 
Et Nervi a Cerebro animalem virtutem accipiunt. —~ Nervorum 
utilites eft facultatem Senfis ty Moths a principio in partes di- 
ducere. And this he intimates to have been the Opinion of 
Hippocrates and Plato. De UL. Pare. Il. 1. c. 16, cy paffim. 

(6) Dr. Willis thinks, that in the Brain the Spirits are elabo- 
rated that minifter to voluncary Motion: bue in the Cerebelum, 
fuch as effect involunrary, or natural Motions ; fuch as thar of 
the Hearr, che Lungs, ¢yc. Cerebri Anat. co 14, 


(7) See Book V. Chap. 8. 
M 2 (8) To 


‘ 


164 The Motioe _- Book IVs 
I fhall therefore only {peak diftinctly to the Lo- 
comotive Act it felf, or what direCtly relates to it, 

And here it is admirable to confider the various 
Methods of Nature (8), fuited to the Occafions of 
the various Animals. In fome their Motion is 
{wift, in others flow. In fome performed with 
two, four, or more Legs: in fome with two or four 
Wings: in fome with neither (9). 

_ And firft for fwift or flow Motion. This we find 
is proportional to the Occafions of each refpective 
‘Animal. Reptiles, whofe Food, Habitation, and 
Nefts, lie in the next Clod, Plant, Tree, or Hole, 
or can bear Jong Hunger and Hardfhip, they need 
neither Legs, nor Wings for their Tran{portation ; 
but their vermicular, or finuous Motion, (performs 
ed with no lefs Art, and as curioufly provided for, 
as the Legs or Wings of other Creatures ; this, E 
fay,) is fufficient for their Conveyance. 


Man 


© 
(8) To the foregoing, I thall briefly add fome Examples of 
the fpecial Provifion made for the Motion of fome Animals by 
temporary Parts. Frogs and Toads in their Fadpole-ftate have 
Tails, which fall off when their Legs are grown out. The La- 
certa aquatica, or Water-Newt, when Young, hath four nea 
ramified Fins, two on a fide, growing out a little above its Fores 
Legs, to poife, and keep its Body upright, (which gives it the 
refemblance of a young Fifh,) which fall off when the’ Legs are 
grown. And the Nympba and Aureliz of all or moft of the In- 
fe&ts bred in the Waters, as they have particular Forms, diffe 
rent from the Infetts they produce ; fo have alfo peculiar Pares 
afforded them for their Motion in the Waters, Oars, Tails, and 
every Part adapted to the Waters, which are utterly varied in 
the Infects themfelves in their mature State in the Alpe 226 
(9) Fam vero alia animalia gradiendo, alia ferpendo ad paftum 
accedunt, alia volando, alia nando. Cicer, de Nat. Deor. |. 2» C2476 
Compare alfo what Galen obferves concerning the Number of 
Feet in Man, and in other Animals; and the wife Provifion 
. thereby made for che Ufe and Benefit of the refpective Animals 
De Ufu Pay. in the beginning of the third Book. 
(10) As 
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_ Man and Beafls, whofe Occafions require a large 
Room, have accordingly a fwifter Motion, with 

proper Engines for that Service ; anfwerable to their 

range for Food, their Occupation or Bufinefs, or 

their want of Armature, and té fecure them againft 

Harms (10)... . 

_ But for the winged Creatures, (Birds and In- 

fects,) as they are to traverfe large Traéts of Land, 

and Water, for their Food, for their commodious — 
Habitation, or Breeding their Young, to find places 
of Retreat and Security from Mifchiefs ; fo they 
have accordingly the Faculty of flying in the Air ; 
and that fwiftly or lowly, a long or a fhort time, 
according to their Occafions and way of Life. And 
accordingly their Wings, and whole Body are cu- 
rioufly prepared for fuch a Motion; as I intend to 
fhew in proper place (11). 

Another remarkable thing in the motive Faculty 
of all Creatures, is the neat, geometrical Perfor- 
mance of “it. The moft accurate Mathematician, 
the moft fkilful in mechanick Motions, can’t pre- 
{cribe a nicer Motion (than what they perform) to 
the Legs and Wings of thofe that walk or fly (1 ey 
or to the Bodies of thofe that creep (13). Neither 

can the Body be more compleatly poifed for the 
‘Coke gee | Motion 


LS IT ES 


(to) As I fhall hereafter thew, thar the indulgent Creator hath 
abundantly provided for the fafety of ‘Animals by their Cloarh- 
ing, Habitations, Sagacity and Inftruments of Defence ; fo there 
appears to be a Contemperament of their Motion with thefe Pro- 
vifions. They that are well armed and guarded, have common- 
p a flower Motion , whereas they that are deftitute thereof, are 
{wifter. Soalfo timid helplefs Animals are commonly fwift ; 
thus Deers and Hares: but Animals endowed with Courage, 
Craft, Arms, Gc. commonly have'a flower Motion. So 
(11) See Book VII, Chap. 1. | | 

(12) See Book VII, Chap. x. the end. 

(13) See Book IX. Note 2. gre. 

<u M 3 (14) Siquig 
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Motion it is to have in every Creature, than it al- 
ready actually is. From -the largeft Elephant ta 
the {malleft Mite, we find the Body artfully bal- 
lanced (14). The Head not too heavy, nor too 
light for the reft of ‘the Body, nor the reft of the 
Body for it (15). The Vifcera not left loofe, or fa 
placed, as to twag, over-balance, or over-fet the 
Body ; but well-braeed, and diftributed to main- 
tain the equipoife of the Body. The motive Parts 
alfo are admirably well-fixed in refpeét to the Cen- 
ter of Gravity ; placed in the very Point, fitte 
to fupport and convey the Body. Every Leg 
beareth his true fhare of the Body’s Weight. And 
the Wings fo nicely are fet to the Center of Gravity, 
as even in that fluid Medium, the Air, the Body 
ys as truly ballanced, as we could have ballanced 
it with the niceft Scales, 

But among all Creatures, none more elegant 
than the fizing the Body of Man, the gauging his 
Body fo micely, as to be able to Stand erect, to 

| Stoop, 


(14) Siquis unquam, alius Opifex, equalitatis ¢x proportionis 
magnam habuit previdentiam, certé Natura habuit in animalium 
corporibus conformandis ; unde Hippocrates eam recliffime juflam 
nominat. Galen de Uf. Part 1. 2. c. 16. . 

(#5) Fhe Make of the Bodies of fome Water-Fowls, feems to 
contradict what here fay, the Heads and long Necks of fome, 
as. of Swans, Ducks, and Geefe-; and the hinder Parts of others, 
as of the Doucker and More-Hen, and: fome other kinds, feem- 
ing to be too heavy for the reft of their Body. But inftead of 
being an Argument againft, i is a motable Inftance of the di- 
vine Art and Providence, thefe things being nice Accommoda- 
tions to their way of Life. Of fuch as have long Necks, fee 
Book VII. Chap. 3. Note g. . al 

And as for fuch whofe hinder Parts feem to over-balance 
their foremoft Parts, whereby they fly with their Bodies im a 
manner erect, this alfo is an excellent Accommodation to their 
way of Life, which is Diving, rather han Flying. Vid, Book 
VIL. Chap. 4. Note 9. wuss . . 

a} , (16) Seg 
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Stoop, to Sit, and indeed to Move any way, only 
with the help of fo fmall a Stay as the Feet (16): 
whofe Mechanifm of Bones, Tendons and Mufcles 
to this purpofe, is very curious, and admirable. 


| CHAP. IX. | 
OF the Place allotted to the feveral Tribes’ of 


Animals. 


We cifpatched the Motion of Animals, let 
us in the next place confider the Place which 
the infinitely wife Creator hath appointed them to 
Move and AG, and Perform the Offices of the 
Creation in; And here we find every Particular 
well ordered. All Parts of our Terraqueous Globe 
fit for an Animal to live and aé in, are fufficient- 
ly flocked with proper Inhabitants ; The watery 
Element (unfit one would think for Refpiration 
and Life) abounding with Creatures fitted for it : 
its Bowels abundantly ftored, and its Surface well 
befpread. The Earth alfo is plentifully flocked in 
all its Parts, where Animals can be of any Ule: 
not probably the deepeft Bowels thereof indeed, be- 
ing Parts in all likelihood unfit for Habitation and 
Action, and where a living Creature would be ufe- 
lefs in the World; but the Surface every where 
abundantly flored. ie 
But that which is moft confiderable in this Mat- 
ter, and plainly fheweth the divine Management 
in the Cafe, is, that thofe Creatures are manifeftly 
defigned for the Place in which they are, and ae 


(18) &ee Book V, Chap. 2. Note 8. 
, dy M 4 (t) Eft 


> 
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Ufe and Services they perform therein. ‘If all the 


Animals of our Globe had been. made by Chance, 
or placed by Chance, or without the divine Provi- 
dence, their Organs would have been otherwife 
than they are, and their Place and Refidencé con- 
fufed and jumbled. Their Organs (for Inftance) 
of Refpiration, of Vifion, and of Motion would have 
fitted any Medium, or have needed none; their 
Stomachs would have ferved any Food, and their 
Blood, ‘and Covering of their Bodies been made-for 
any Clime, or only one Clime. ‘ Confequently all 
the Animal World would have been in a contufed, 
inconvenient, and diforderly Commixture. One 
Animal would have wanted Food; another Habita- 
tion, and moft of them Safety. They would-have 
all flocked to one, or a few Places,’ taken up their 
Reft in the Temperate Zones only, and coveted one 


‘Food, the eafieft to be come at, and moft {pecious 


in thew and fo would have poifoned, ftarved, or 
greatly incommoded one another. ‘But as the mat- 
ter is now ordered, the Globe is equally befpread, 
fo that no place wanteth proper Inhabitants, nor 
any Creature is deftitute of a proper place, and all 
things neceflary to its Life, Healthy and Pleafure. 
As the Surface of the Terraqueous Glube is befpread 
with different Soils, with Hills, and. Vales; with 
Seas, Rivers, Lakes, and Ponds, with divers Trees 
and Plants, in the feveral Places; fo all thefe have . 
their Animal Inhabitants, whofe Organs of Life and. 
Aétion are manifeftly adapted to’ fuch and fuch 
Places and Things ; whofe Food and Phyfick, and 
every other Convenience of Life, is to be met with 
in that very Place appointed it. The Watery, the 
Amphibious (+), the airy Inhabitants, and thofe _ 
id Akg ade Oe wid £4. bik Sieh RES si; ie the 


_ Ct) Eft etiam admiratio nonnulla in Beftiis aquatilibus tis, qua fig- 
nuntur in terra: veluti Crocodili, fluviatilesque. Teftudines, que- 

‘ } ms é Hf fea als a Ke Fi i afi } 3  damque 
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the Dry-land Surface, and the Subterraneous under 
it, they all Live and AG with Pleafure, they are 
‘gay, and flourifh in their proper Element, and al- 
Jotted Place,they want neither for Food, Cloathing, 
‘or Retreat; which would dwindle and die, de- 
ftroy, or, poifon one another, if all coveted the 
fame Element, Place, or Food. © 
"Nay, and as the Matter is admirably well or- 
dered, yet confidering the World’s encreafe, there 
‘would not be fuffidient Room, Food, and other 
Neceffaries for all the living Creatures, without 
another. grand Aét of the divine’ Wifdom and Pro- 
‘vidence, which is the Balancing the Number of Indz- 
viduals of each Species of Creatires in that place 
appointed thereto: Of which in the néxt Chapter. 


CHAP. xX 
Of the Balance of Animals, or jis doe py. 
“portion wherewith the World is flocked, 


wat whole Surface of our Globe can afford 
f. Room, and Support’only to fuch a number of 
all forts of Creatures. And if by their doubling, 
trebling, or any other Multiplication of their Kind, 
they fhould encreafe to double or treble that num- 
ber, they muft ftarve, or devour one another. The 
Fae ea ae | keeping 


. damque Serpentes orte extra aquam, fimul ac primum niti poffunt, 
aquam perfequantur- Quin etiam Anatum ova Gallin [ape Juppo- 
nimus ——{Pulli] deinde eas [matres} relinquunt ——~ Cy effugiunt, 
cium primum aquam, quafi naturalem domum, videre potnerunt. 
Cicer. de Nat, Deor. |, 2. C 48. | | ke 


a. ae 


(1) Bee 
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keeping therefore the Balance even js manifeftly a 
Work of the Divine Wifdom and Providence. “To 
which end, the great Author of Life hath determi- 
ned the Life of all Creatures to fuch a Length, and 
their Increafe to fuch a Number, proportional to 
their Ufe in the World. The Life of fome Crea+ 
tures is long, and their Increafe but fimal], and b 
that means they do not overftock the World. And 
the fame Benefit is effected, where the Increafe is 
great, by the Brevity of fuch Creature’s Lives, by 
their great Ufe, and the frequent Occafions there 
are of them for Food to Man, or other Animals. 
It is a very remarkable AG of the Divine. Provi- 
dence, that ufeful Creatures are produced in great 
plenty (1), and others in lefs. The prodigious and 
frequent Increafe of Infecis, both in and out of the 
Waters, may exemplify the one: and ’tis obferv- 
able in the other, that. Creatures lefs ufeful, or by 
their voracity pernicious, have commonly fewer 
Young, or do feldomer bring forth. Of which ma- 
ny inftances might be given in the voracious Beafts 
and Birds. But there is one fo peculiar an Aniinal, 
as if made for a particular inftance in our prefent 
cafe, and that 1s the Cimtur of Pern(2); a Fowl of 
that Magnitude, Strength, and Appetite, as to feize 
not only on the Sheep, and leffer Cattel, but even 
the 


nee eee eee 


(1) Benigna circa hoc Natura, innocua dy efculenta animalia fe. 
cunda generavit. Plin, Nat. Hift. 1. 8. c. §8. 

(2) Captain J. Strong, gave me thiy Account, together with a 
Quill-Feather of the (Cuncur or Condore of Peru] on the Coaft of 
Chili, they met with this Bird in about 33° S. Lat. not far from* 
Mocha, an Ifland in the South-Seas, — they hot it fitting on a 
Cliff, by the Sea-fide , that it was 16 Feet from Wing to Wing 
extended : that the Spanith Inhabitants told them they were a- 
fraid of thefe Birds, left they fhould prey upon their Children. And 
the Feather he gave me (faith the Dottor) is 2 Foot, 4 Inches 
dong, the Quill part $2 Inches long, and 1+ Inch about in the 

- argon 
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the larger Beafts; yea, the very Children too, Now 
thefe as they are the moft pernicious of Birds, fo 
are the moft rare, being feldom feen, or only one, 
or a few in large Countries; enough to keep up 

the Species, but not to over-charge the World. 
Thus the Balance of the Animal World is through- 
out all Ages kept even, and by a curious Harmo- 
ny, and juft Proportion between the increafe of all 
Animals, and the length of their Lives, the World 
is through all ages well, but not over-ftored... One 
Generation paff:th away, and another Generation co- 
meth (3), fo equally in it’s Room, to balance the 
Stock of the Terraqueous Globe in all Ages, and 
Places, and among all Creatures, that it is an aGu- 
al Demonftration of our Saviour’s Affertion, Matt. 
ro. 29. that the moft inconfiderable, common 
Creature, 


largeft Part. It weighed 3 dr. 171 gr. and is of a dark brown 
Colour. Dr. Sloane in Phil. Tranf.. Nr. 208. 

To this Account the Dottor (in a Letter roMr. Ray, Mar. 21, 
1694. with other Papers of Mr. Rays in my Hands) adds the 
Tettimony of Fof. Acofta, |. 4. c. 37. and Garcilaffo de la Vega, 
who |. 8. c. 19. faith, There are other Fowls, called Cuntur, - 
and by the Spaniards corruptly Condor. Many of thefe Fowls ha- 
ving been killed by the Spaniards, had their Proportion taken, 
and from end to end of their Wings meafured 15 or 16 Feet. 
Nature to temper and allay their Fiercene{s, denied them the Ta- 
lons, which are given to the Kagle;, their Feet being tipt with 
Claws like an Hen. However their Beak is ftrong enough to tear 
off the Hide, and rip up the Bowels of an Ox. Two of them will 
attempt a Cow ar Bull, and devour him. And it hath often bap- 
pened, that one of therm alone hath affaulted Boys of ten or twelve 
Tears of Age, and eaten them. Their Colour is black and white 
like a Magpie, It is well there are but few of them, for if. they 
were many, they would very much deftroy the Cattle. Fhey have 
on the forepart of their Heads a Comb, not pointed like that of a 
Cock, but rather even in the form of a Razour. When they come 
to alight from the Air, they make fuch an humming Noife witl» 
the fluttering of their Wings, as is enough to aftonifh, or make a 


Man deaf. | 
~ (3) Ecciefs 1. 4, 
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Creature, even a Sparrow (two of which are Sold for 


@ Farthing) doth not fall on the Ground without our | 


Heavenly Father, | 

This Providence of God is remarkable in every 
Species of living Creatures : but that efpecial Ma- 
nagement of the Recruits and Decays of Mankind, 
fo equally all the World over, deferves our efpecial 
Obfervation. In the beginning of the World, and 
fo after Noab’s Flood, the Longevity of Men, as it 
was of abfolute neceffity to the more fpeedy peo- 
pling of the new World, fo is a {pecial Inftance of 
the Divine Providence in this Matter (4). And the 
fame Providence appears in the following Bes, 
hick Sine en ate | hes 
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(4) The Divine Providence doth hot only appear in the Lon- 
gevity of Man immediately after the Creation and Flood ; bur 
alfo in their different Longavity at thofe two times. Immedt- 
. ately after the Creation, when the World was to be peopled by 
one Man, and one Woman, the Age of the greateft part of thofe 

on Record was 900 Years and upwards. ‘But after che Flood, 
when there were three Perfons by whom the World was to be 
peopled, none of thofe Patriarchs, except Shem, arrived to the 
Age of sco; and only the three firft of Shem’s Line, viz. 4r- 
phaxad, Salah, and Eber, came hear that Age ; ‘which was in 
the firft Century after the Flood. ‘But in the fecond Century, 
we do not find any reached the Age of 240. ' And in the third 
_ Century, (about the later end of which Abraham was born,) 
none, except Ferah, arrived to 200 Years. By which time the 
World was fo well peopled, (that part of ir at Jeaft where Abra- 
ham dwelt,) that they had built Cities, and began to be canto- 
ned into difting Nations, and Societies, under their refpective 
Kings ; fo chat they were able to wage War, four Kings againft 
five, Gen. 14. Nay, if che Accounts of Anian, Berofus, Manetho, 
and others, yea Africanus be to ve credited, the ‘Wor'd was {6 
well peopled even before the times we fpeak of, as‘to afford fuf- 
ficient Numbers for the great Kingdoms of Affyia, Ai gypt, Per- 
fia, &c. But learned Men generally, with great reafon, reject 
thefe as legendary Accounts. 

If the Reader hath a mind to fee q Computaticn of the jn- 
creafe of Mankind in the three Airft Centuries after the Flood, 
he may find two different ones of the moft learned Archbifhop 


Ufher, 


¢ 
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when the World was pretty welt peopled, in re- 
ducing the common Age of Man then to 120 Years, 
(Gen. 6. 3.) in proportion to the Occafions of the 
World at that time. And laftly, when the World 
was fully peopled after the Flood, (as it was in 
the Age of Mofes, and fo down to our prefent time,) 
the leffening the common Age of Man to 70 or 86 
years (5), (the Age mentioned by Mofes, Pfal. 90. 
10; this, I fay,) is manifeftly an appointment of 

the 


| Ufher, and Petavius, together with a Refutation of the fo early 
beginning of che Affyrian Monarchy, as alfo Reafons for placing 
Abraham near 1000 Years after the Flood in our moft learned 
Bifhop Stillingfleet’s Orig. Sacr. Book II. Chap 4. §. 9. 

(s) That the common Age of Man hath been the fame in all 
Ages fince the World was peopled, is manifeft from prophane, 
as well as facred Hiftory. To pafs by others, Plato lived to 
the Age of 81, and was accounted an old Man, And thofe 
which Pliny reckons up, /. 7: c. 48. as rare Examples of long 
Life, may for the moft part be matched by our modern Hifto- 
ries, efpecially fuch as Pliny himfelf gave credit unto. Dr. Plot 
hath given us divers Inftances in his Hiftory of Oxon, C. 2. §. 
3. and Chap. . § 54. and Hiftory of Staffordjhire, c. & §. 91, 
¢yc. Among others, one is of twelve Tenants of Mr. Biddulphs, 
that togecher made rooo Years of Ages But the moft confide- 
rable Examples of aged Perfons among us, is of old Parre of 
Shropfhire, who lived 152 Years 9 Months; and Henry Fenkins 
of Yorkjhire, who lived 169 Years ; of both which, wich others, 
fee Lowth. Abridg. Phil. Tranf. V. 3. p. 306. The great Age of 
Parve of Shropfhire, minds me of an Obfervation of the Reve-_ 
rend Mr. Plaxton, chat in his two Parifhes of Kinardfey and Do- 
nington in Shropfkire likewife, every fixth Soul was 60 Years of 
Age or upwards. Phil. Tranf. Nr. 310. . 

And if we ftep farcher North into Scotland, we fhall find di- 

vers recorded for their grear Age. Of which fF fhall prefenc 
‘ the Reader with only one modern Example of one Laurence, who 
married a Wife after he was 100 Years of Age, and would go 
out to Seaa Fifhing in his licele Boat, when he was 140 Years 
old ; and is lately dead of no other Diftemper, but meer old 
Age, faith Sir Rob. Sibbald Prodr, Hift, Nat. Scot. pe 44, and 
J, 3. pa 4s Ca: 
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the fame infinite Lord that ruleth the World. For, 
by this means the peopled World is kept at a con- 
venient Stay, neither too full, nor too empty. For 
if Men (the generality of them I mean) were to 
live now to Metbufalah’s Age of 969 Years, or only 
to Abraham’s, long after the Flood, of 175 Years, 
the World would be too much over-run, Or if the 
Age of Man was limited to that of divers other 
Animals, to ten, twenty, or thirty years only, the 
decays then of Mankind would be too fat But at 
the middle rate mentioned, the Balance js nearly 
even, and Life and Death keep an equal pace. 
Which equality is fo great and harmonious, 4 
: fe 


elementals 


As for Forreigners, the Examples would be endlefs, and there- 
fore that of Foh. Ottele fhall {uffice, who was as famous for his 
Beard, as for being 115 Years of Age. He was bur nwo Bra- 
bant Ells 3 high; and his long grey Beard was ry = Ell long, 
His Piéture and Account may be feen in Ephem. Germ, T. 3. 
Ob. 162. ‘3 

ee for the Story Roger Bacon tells of one thar lived 900 
Years by the help of a certain Medicine 3 and many other fuch 
Stories, I look upon them as fabulous. And no better is char 
of the Wandering- Few, named Joh. Buttadeus, {aid to have been 
prefent at our Saviour’s Crucifixion 5 although very ferious Sto- 
ries are told of his being feen at Antwerp, and in France, about 
the middle of the laft Century but one; and before in A° 1542, 
converfed with by Paul of Eitfen, Bifhop of Sle(wick; and be- 
fore that, viz. in 1228, feen and converfed with by an Arme- 
nian Archbifhop’s Gentleman; and by others at other times. 

If che Reader hath a mind to fee more Examples, he may 
meet with fome of all Ages in the learned Hakewill’s Apol, p. 
18x. where he will alfo find that learned Author’s Opinion of 
the Caufes of the Brevity and Length of Humane Lite. The 
Brevity thereof he artriburech co.a coo tender Education, fuck- 
ing ftrange Nurfes, too hafty Marriages, but above al! to Luxury, 
high Sauces, ftrong Liquors, gc. The Longavity of the Anci- 
ents he afcribes to Temperance in Meat and Drink, anointin 
the Body, the ufe of Saffron and Honey, warm Cloths, leffer 
Doors and Windows, lefs Phyfick, and more Exercife. ' 


(5) The 
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{> manifeft an Inftance of the Divine Management 
that I fhall fpend fome Remarks upon it. : 
It appears from our beft Accounts of thefe mat- 
ters, that in our European Parts (6), (and I believe 
the fame is throughout the World, that, I fay,) 
there is a certain Rate or Proportion in the Propa- 
gation of Mankind. Such a number Marry (7), 
fo many are Born, fuch a number Die; in propor- 
tion 


a a a a a a OT a 


(6) The Proportions which Marriages bear to Births, and 
Births to Burials in divers parts of Europe, may be feen at an 
eafy View inthis Table: which 


Names of the Places. 
England in general. SSS I to 4°63 1'r2to ¥ 
London. | Tt tome 
Hantthire, trom 1569 to 1658, 
Tiverton in Devonfhire, 1560 (0 1664. 
Cranbrook in Kent, 1560 to 1649. 
Aynho in Northamptonjhire, tor 118 Years. 
Upmintter in Effex, tor 100 Years. ' 
Franckfort on the Main 10 1695. ico 2°7 |i'2 to F 
Old, Middie, and Lower Marck 1n 1698+] L to 2:7 19 to - 
Dominions ot /, of Brandenburgh in 1698| 10 3°7 |I5 to 4 


Breflaw in Sileha, from 1587 to OT. I°6é 'to 
Paris 11 1670, 1671, and 1672. tto 467 4FIt6 co 
NC LE IN LI LETT 5 STEELE NE TOE TEE LEN I TOLLED ET EE LT IE EES IES OE TE EP IES LETC 


Table I made from Major Graunt’s Obfervations on the Bills af 
Mortality, Mr. King’s Obfervations in the firft of Dr. Davenant’s 
Effays, and what I find put together by my ingenious Friend 
Mr. Lowthorp, in his Abridzment, Vol. 3. p. 668. and my own 
Regifter of Upminfler. That from Aynho Regifter in Northamp- 
tonfhire, 1 had from the prefenc Rcétor, the learned and ingeni- 
ous Mr. Waffe: and I was promifed fome Accounts from the 
North, and divers other Parts of this Kingdom, but have not 
yet received them. f 

(7) The preceding Table fhews, that Marriages, one with ano- 
ther, do each of them produce about four Births, not only in 
England, but in other Parts of Enrope alfo. 


And 
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tion to the number of Perfons in every Nation; 
County, or Parifh. And_as to Births, two things 
are very confiderable: One is the proportion of 
Males and Females (8), not in a wide Proportion, 

not 


/ 


And by Mr. King’s Eftimate, (the beft Computations I ima- 
gine of any, being derived from the beft Accounts, fuch as che 
Marriage, Birth, and Burial Act, the Poll-Books, ¢yc: by his 
eftimate, I fay,) about 1 in 104 marry. For he judgeth the 
number of the People-in England, to be about five Millions and 
an half; of which about 41000 annually marry. 2 

Asto what might be farther remarked concerning Marriages, 
in regard of the Rights and Cuftoms of feveral Nations, the Age 
to which divers Nations limited Marriage, ¢°c. ir would be end- 
lefs, and too much out of the way to mention them. I thall 
only therefore, for the Reader’s Diverfion, take notice of the 
feer of Ladtantinus, Quare apud Poctas falaciffimus Fupiter defiit 
tiberos tollere 2 Utrum fexagenarius faétus ¢y ei Lex Papia fibu- 
Lam impofuit 2 Lactant. Inftit, 1. 1. c. 16. By which Lex Papia 
Men were prohibited to marry after 60, and Women after so 
Years of Age. 

(8) Major Graunt, (whofe Conclufions feem to be well-ground- 
ed,) and Mr. King, difagree in the Proportions they affign to 
Males and Femalcs. Thislatrer makes in Londen, 10 Males to be 
to 13 Females; in other Cities and Marker Towns, $to 9; and 
in the Villages and Hamlets 100 Males to 99 Females. But Major 
Graunt, both from the London and Country Bills fairch, there are 
14 Males to 13 Females. From whence he juftly infers, That 
Chriftian Religion, prohibiting Polygamy, is move agreeable to the 
Law of Nature, than Mabumeti(m, and others, that allow it, 
Chap. 8. | a 

This Proportion of r4 to. 13, I imagine is nearly juft, it being 
agreeable to the Bills } have mec with, as well as thofe in Mr, 
Graunt. In the 100 Years, for example, of my own Parifh-Re- 
gifter, although the Burials of Males and Females were nearly 
equal; being 633 Males, and 623 Females in all that time ; yer 
there were baptized 709 Males, and but 675 Females, which is 
13 Females co 13‘7 Males.. Which inequality fhews, nor only, 
that one Man ought to have but one Wite, but alfo chat ever 
Woman may, without Polygamy, have an Husband, if fhe doth 
not bar her felf by che wane of Vertue, by Denial, gc. Alfo chis 
Surplufage of Males is very ufetul for the Supplies of War, the 
Seas, and other fuch expences of the Mes above the eis 24 

av 
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not an uncertain, accidental Number at all Adven- 
tures, but nearly equal. Another thing is, that 2 
few more are Born than appear to Die, in any cer- 
tain place (9). Which is an adnaurable Provifion 
for the extraordinary Emergencies and Occafions 
of the World; to fupply unhealehful Places, where 
Death out-runs Life; to make up the Ravages of 
great Plagues, and Difeafe, and the Depredations 
of War, and the Seas; and to afford a fufficient 
Number for Colonies in the unpeopled Parts of the 

| N Earth. 


That this is a Work of the Divine Providence, and not 2 
-Matter of Chance, is well made out by the very Laws of Chance, 
by a Perfon able to do it, the ingenious and learned Dr. Arbuth- 
not, Heduppofeth Thomas to Jay againft Fobn thar, for eighty-two 
Years running, more Males fhall be born rhan Females : and gi- 
ee Allowances in the Computation to Thomas’s fide, - 
makes the odds againft Zhomus, that ic doth not happen fo, to 
be near five Millions of Millions, of Millions, of Millions to one : 
but for Ages of Ages, (according to the World’s Age,) to be 
near an infinitely fmall Quantity, ac leaft lefs chan any affignable 
Fradion to one again{t Thomas. Vid» Philof. Tranf. Nr. 328. 

(9) The foregoing Table fhews chat, in England in general, 
_ fewer Die than are Born, there being but a Death to 1-42 
Births. But in London more Die than are Born. So by Dr. 
_ Davenant’s Tables, the Cicies likewife and Market-Towns bury 
a;+-to one Birth. But in Paris they out-do London, their 
Deachs being 1 40 one Birth: che reafon of which I conceive 
is, becaufe their Houfes are more crouded than in London. Bue 
in the Villages of England, there are fewer Die than are Born, 
there being but one Death to 1-12 Births. And yet Major 
Graunt, and Dr. Davenant both obferve, that there are more 
Breeders in London, and the Cities and Market-Towns, than 
are in the Connery, notwithf{tanding che London Birchs.are fewer 
than che Country ; the reafon of which fee in Graunt, Chap. 7. 
and Davenant ubi fupr. p. 21. 

The Jaft Remark. I hall make from the foregoing Table fhall 
be, that we may from chence judge of the healthfulaefs of che 
“places there mentioned. If che Year 1698 was the mean Ac- 
count of the three Marcks, thofe places bid the faireft for being 
moft heaithtul ; and next xo them Aynho and Cranbrook for Eng- 


lifh Towns, 
3 N (to) Quid 
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well, or better ftocked than now it is, in 1656 
Years, (the time between the Creation and the 
Flood, this) we will fuppofe may be done by the 
natural Methods of each Species Doubling or In- 
creafe: But in double that number of Years, or at 
this Diftance from the Flood, of 4000 Years, that 
the World fhould not be over-ftocked, can never 
be made out, without allowing an infinite Provi- 
dence. 7 | | | rae 

I conclude then this Obfervation with the Pfal- 
mifts Words, Pfal. 104.,29, 30. Thou hidef thy 
face, all Creatures are troubled, ibou takeft away their 
Breath, they Die, and return to their Duft. Thou fend- 
eft forth thy Spirit, they ave Created, and thow reneweff 
the Face of the Earth, | 


third Two Hundred and Twenty-eight; and Nine in the fourth 
Generation. So that fhe could fay the fame that the Diftick 
doth, made of one of the Dalburg’s Family of Bafil. 
I 2 3 4 
Mater ait Nate, dic Nate, filia Natam 2 oa 
6 


5 
Ut moneat, Nata plangere Filiolam. 
an 2 3 4 
Rife up Daughter, and go to thy Daughter, for thy Daughters 
6 


5 

Daughter hath a Daughter. Mrs. Honywood was a very pious 
Woman, afflifted in her declining Age with Defpair, in fome 
meafure ; concerning which fome Divines once difcourfing with 
her, fhe in a Paffion faid, She was as certainly damned as this 
Glafs is broken, throwing a Venice-Glafs againft the Ground, 
which fhe had then in her Hand. But the Glafs efcaped break- 

ing, as credible Witnefles attefted. 


CHAP. 


Re 
CHAP. XL 
Of the Food of Animals, 
a HE preceding Reflection of the Pfaimift mind- 


| eth me of another thing in common to Ani- 
mals, that pertinently falleth next under Confide- 
ration, which is the Appointment of Food, mention- 
ed in 27, 28, v. of the laft-cited 104 Pfal. Thefe 
[ Creatares] wait all wpon thee: that thou mayft give 
them their Meat in due Seafon. That thou giveft them, 
they gather: thou opencft thy hand, they are filled witb 
good, ‘The fame is again afferted in Pfal. 145. 15, 
16. The Eyes of all wait upon thee, and thon giveft 
them their Meat in due Seafon. Thou openeft thy 
baud ; and fatisfyef the defive of every hving thing. 

What the Pfalmift here afferts, affords us a glo- 
rious Scene of the Divine Providence and Manage- 
ment. Which, (as I have fhewed it to concern it 
_ felf in leffer things,) fo we may prefume doth ex- 
ert it felf particularly in fo grand an Affair as that 
of Food, whereby the Animal! World fubfifis. And 
this will be manifefted, and the P/alm/f's Obferva- 
tions exemplified from thefe fix following Parti- 
culars. . . 
1. From the fubfifting and maintaining fuch a 
large Number of Animals throughout all Parts of 
the World. 

2. From the proportionate Quantity of Food to 
the Eaters 

3. From the variety of Food fuited to the va- 
riety of Animals: or the delight which various 
Animals have in different Food. 

4. From the peculiar Food which peculiar Places 
afford to the Creatures fuited to thofe Places. 


N 3 From 
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5. From the admirable and curious Apparatus 
made for the gathering, preparing, and ‘digeftion 
of the: Food “Ang oe | re 

6. and laftly, From the great Sagacity of all 
Animals in finding out, and providing ‘their Food. | 

y. It is a great Act of the Divine Power and 
Wifdom, as well'as Goodnefs, to provide Food for 
fuch a World of Animals (1), as every where pof- 
fefs the Terraqueous Globe ; on the Dry-land, and 
in the Seas and Waters ; inthe Torrid and Frozen 
Zones, as well asthe Temperate. That the Tem- 
perate Climates, or at leaft the fertile Valleys, and 
rich and plentiful Regions of the Earth fhould af- 
ford Subfiftence to many Animals may appear lefs 
wonderful perhaps. But that in all other the moft 
unlikely places for Supplies, fufficient Food fhould 
be afforded to fuch a prodigious Number, and fo — 
great variety of Beafts, Birds, Fifhes, and Infects, 
1s owing to that Being, who hath as wifely adapted ~ 
their Bodies to their Place and Food, as well as 
provided Food for their Subfiftence there. 3 

But I fhall leave this Confideration, becaufe it 
will be illuftrated under the following Points, and 
PICU Kian ar hack eae eee 

2. To confider the adjuftment of the quantity 
of Food in proportion to the Eaters. In all places 
~ generally enough, or fuch a fufficiency, as may be 
{tiled a Plenty; but’ not fuch’ a Superfluity, as to 
waft, and corrupt, and thereby annoy the World. | 
But that which is particularly remarkable here 1s, 
that among the great variety of Foods, the moft 

oa A ufefyl 


(1) Paftum animantibus large ¢y copiose natura eum, qui cuique 
aptus erat, comparavit. Cicer. de Nat.’Deor, L. 2. 

Ille Deus eft; — qui per ‘totum orbem armenta dimifit, qui gre- 
gibus ubique paffim vagantibus pabulum praftat. Senec. de Benef. 


1, 4. €. 6, ; 
a (2) Tritico 
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 ufeful is the moft plentiful, moft univerfal, eafici 
propagated, and moft patient of Weather, and 
other Injuries. As the herbaceous Eaters (for In- 
{tance) are many, and devour much; fo the Dry- 
Jand Surface we find naturaliy every where almoft 
carpeted over with Grafs, and other agreeable whol- 
fome Plants; propagating themfelves in a manner 
every where, and {carcely deftroyable by the Wea- 
ther, the Plough, or any Art. So likewife for 
Grain, efpecially fuch as is moft ufeful, how eafi- 
ly is it cultivated, and what encreafe doth it pro- 
duce? Pliny’s example of Wheat (2) 1s a fufficient 
Inftance in this matter; which, (as that curious 
Heathen obferves,) being principally ufeful to the 
fupport of Man, is eafily propagated, and in great 
plenty. And an happy Faculty that is of it, thae 
it can bear either extreams of Heat or Cold, fo as 
{carce to refufe any. Clime. | | 

3. Another wife Provifion the Creator hath made 
relating to the Food of Animals 1s, that various 
Animals delight in various Food (3); fome in 
Grafs and Herbs; fome in Grain and Seeds ; fome 
in Flefh; fome in InfeGs; fome in this (4), fome 
in that ; fome more delicate and nice, fome vora- 

cious 


~ 


(2) Tritico nihil eff fertilius : hoc ei Natura tribuit, quoniam eg 
maxime alat hominem: ut pote cum e modio, fi fit aptum folum —— 
150 modii reddantur, Mifit D. Augufto procurator ex uno 
grano (vix credibile diétu) 400 paucis minus germina. Mifit ¢y 
Neroni fimilitér 340 ftipulas ex uno grano. Plin. Nat. Hift. 1. 28. 
Cc. 10. 

(3) Sed illa quanta benignitas Natura, quod tam multa ad vef- 
gendum, tam varia, tamque jucunda gignit , neque ea uno tempore 
anni, . femper ¢y novitate deleétemur gy copia, Cic, &e Nat, 
Deor, |. 2.’ di 
(4) Swammerdam obferves of the Ephemeron-Worms, that their 
Food is Clay, and that chey make their Cells of the fame. Up- 
a which occafion he faith of Moths, chat eat Wool and Furr, 
. ; . N4_ | There 
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cious and catching at any thing. If all delighted 
in, or fubfifted only with one fort of Food, there 
would not be fufficient for all; but every variety 
chufing various Food, and perhaps abhorring that 
of others, is a great and wife means that every 
Kind hath enough, and oftentimes fomewhat to 
{pare. gar | 

It deferves to be reckoned as an AG of the Diz 
vine Appointment, that what is wholfome Food 
to one, is naufeous, and as a Poyfon to another 5 
what is a {weet and delicate Smell and Tafte to 
one, 1s foetid and loathfome to another. By which 
means all the Provifions the Globe affords are well 
difpofed of. Not only every Creature is well pro- 
vided for, but a due Confumption is made of thofe 
things that otherwife would encumber the World, 
he in the way, corrupt, rot, ftink, and annoy, in- 
ftead of cherifh and refrefh. For our moft ufeful 
Plants, Grain, and Fruits, would mould and rot ; 
thofe Beafts, Fowls, and Fifhes, which are reckon- 
ed among the greateft Dainties, would turn to Car- 
rion, and Poyfon us: Nay, thofe Animals, which 


are become Carrion, and many other things that | 


are noyfome, both on the Dry-land, and in the 
Waters, would be more grievous Annoyances, and 
breed Difeafts, was it not for the Provifion which 
the infinite Orderer of the World hath made, by 
caufing thefe things to be fweer, pleafant, and 
wholfome Food to fome Creature or other, in the 

place 


There are two things very confiderable, 1. That the Cells they 
make to themfelves, wherein they live, and with which as their 
foufe,, Tortoife-like, they move from place to place, they make of 
the Matter next at hand. 2. That they feed alfo on the fame, 
therefore when you find their Cells, er rather Coats or Cafes to be 
made of Yellow, Green, Blew, or Black-Cloth, you will alfo find 
their Dung of the fame Colour. Swammerd. Ephem, vita. Pube 
lifhed by Dr. Tyfon, Chap. 3. ; 

| (3) Fob 
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place where thofe things fall: to Dogs, Ravens, 
and other voracious Animals, for Inftance, on the 
Earth ; and to rapacious Fifhes, and other Creatures 
inhabiting the Waters. 

Thus is the World in fome meafure kept {weet 
and clean, and at the fame time divers Species of 
Animals fupplied with convenient Food. Which — 
Providence of God, particularly in #e Supplies 
afforded the Ravens, is divers times taken’ notice of 
in the Scriptures (5); but whether for the Reafons 
now hinted, or any other fpecial Reafons I fhall 
not enquire. Thus our Saviour, Luke 12. 24. Con- 
fider the Ravens ; for they neither fow, nor veap, which 
neither have Store-boufe, nor Bavn, and God feedetb 
them. It is a maniteft Argument of the Divine 
Care and Providence in fupplying the World with 


_ Food and Neceflaries, that the Ravens accounted as 


unclean, and little regarded by Man, deftitute of 
Stores, and that live by Accidents, by what falleth 
here and there; that fech a Bird, I fay, fhould be 
provided with fufficient Food ; efpecially if that be 
true, which Arifotle (6), Pliny (7), and Atlan (8) 
report of their unnatural Affection and Cruelty to 
their young, “ That they expell them their Nefis 
“ as foon as they can Fly, and then drive them 
* out of the Country. 

_ Thus having confidered the wife Appointment of 
the Creator in fuiting variety of Food to variety of 


Animals: Let us in the 


4th 


(5) Fob 38. 41. Pfal. 147. 9. 

(6) Ariftot. 1. 9. c. 31. Hift. Animal. 

(7) Pliny affirms chis ot the Crow as well as Raven, Catere 
omnes [i. e. Cornices] ex eodem genere pellunt nidis pullos, ac 
wolare cogunt, ficut gy Corvi, qui—~—robuftos fuos foetus fugant 
dongins. Nat. Hift. 1, 10, Cc. 126 

(8) Var. Hift. + 
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4th place Take a View of the peculiar Food which 
particular Places afford to the Creatures inhabiting 
therein. - i. 
it hath been already obferved (9), that every place 

on the Surface of the Terraqueous Globe is ftocked 
with proper Animals, whofe Organs of Life and 
Action are curioufly adapted to each re{pective 
place. Now it is an admirable AG of the Divine 
Providenc® that every place affords a proper Food 
to all the hving Creatures therein. Al! the various 
Regions of the World, the different Climates (10), 
the various Soils, the Seas, the Waters, nay our 
very Putrefactions, and moft nafty Places about the 
Globe, as they are inhabited by fome or other Ani 
mal, fo they produce fome proper Food or other, 
affording a comfortable Subfiftence to the Creatures 
living there. I might for Inftances (1 1) of this 
bring the great variety of Herbs, Fruits, and Grains 
| on 


€9) Chap. 9. 

(10) Admiranda Natura difpen{atio eft, ut aliter, alioque modo, 
fempore, ¢y induftria colatur terra Septentrionalis, aliter Aéthiopia, 
Gc. Quoad Aquilonares, hoc certum eft, in plerifque agris Veftrogo~ 
thorum, parte chjeHa Meridionali plage, Hordeum [patio 36 diervm 
a femine projecto maturum colligi, hoc eft, a fine Funii ufque medi- 
um Augufti, aliquando celerius. Ea namque maturitas ex foli na- 
tura, aerifque clementia, gc bumore lapillorum fovente radices, So- 
leque torrente, necefTaria proventt, ut ita nafcatur, ac maturetur, 
talefque Jpica fex ordines in numero arifte habent. Ol. Mag. Hift. 
l. 13. c. 8. Prata ¢y pafeua tantd luxuriant graminum ubertate, 
ac giverfitate, ut necefJum fit inde arcere jumenta, ne nimto herba- 
rum efucrepent, &c. Id. ib. |. fos G, B65. 

(x1) Among the many noble Contrivances of Food, that uni- 
verfal Aliment, Bread, Icannot but attribute to the Revelation, 
or at leaft the Infpiration of the Creator and Confervator of 
Mankind ; not only becaufe ir is a Food ufed in all or moft Parts 
of the World ; but efpecially becaufe ic js of incomparable Ufe. 
in the great Work of Digeftion, greatly affifting the Ferment or 
wharever caufes the Digeftion of the Stomach. Of w ich take 
this Example from the noble Mr. Boyl. “* He extraéted a Men- 
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on the Earth, the large Swarms of Infects in the 
Air, with every other Food of the Creatures refiding 
in the Earth, or flying in the Air. But 1 fhall ftop 
at the Waters, becaufe the Pfalmift, in the forecited 
104 Pfalm, {peaks with Relation to the e{pecial 
Provifion for the Inhabitants of the Waters; and 
alfo by reafon that many Land Animals have their 
chief Maintenance from thence. | 
Now one would think, that the Waters were a 
very unlikely Element to produce F ood for fo great 
a Number of Creaturés as have their Subfiftence 
from thence.’ But yet how rich a Promptuary 1s 
it, not only to large Multitudes of Fifhes, but alfo 
to many amphibious Quadrupeds, Infects, Reptiles, 
and Birds! From the largeft Leviathan, which the 
Pfalmift faith (12), playeth in the Seas, to the fmal- 
left Mite in the Lakes and Ponds, all are plenti- 
fully provided for; as is manifeft from the Fatnefs 
of their Bodies, and the Gayety of their Afpect and 
Adiions. Pe RTE | 
And the Provifion which the Creator hath made 
for this Service in the Waters is very obfervable ; 
not only by the Germination of divers aquatick 
Plants there, but particularly by appointing the 
Waters to be the Matrix of many Animals, parti- 
cularly of many of the Infect kind, not only of 
fuch as are peculiar to the Waters, but alfo of ma- 
ny appertaining to the Air and the Land, who, by 
their near Alliance to the Waters, delight to be 
HPO Sir Pe pres about 
TE as Wh comer ern 
 ftruum from Bread alone, that would work on Bodies more 
“ Compaét than many hard Minerals, nay even on Glafs it felt, 
“ and'do many things that 4qua-fortis could not do. Yee 
“ by no means was this fo corrofive a Liquor as A. F. or as the 
other acid Menftruums ”. Vid. the ingenious and Jearned Dr. 
Harris Lex. Tech. verbo Menftrunm, where the way of preparing 
jt may be met wath. Mat J ar (eS 
* (12) Plal. 104. 26. 


(13) The 


= 
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about them, and by that means become a Prey, 
and plentiful Food to the Inhabitants of the Waters. 
And befides thefe, what prodigious Sholes do we 
find of minute Animals, even fometimes difcolour- 
ing the Waters(13)! Of thefe, (not only in the 
Water, but in the Air and on Land,) I have al- 
ways thought there was fome more than ordinary 
Ufe, intended by the All-wife Creator. And ha- 
ving bent many of my Obfervations that way, I 
have evidently found it accordingly to be. For he 
they never fo numberlefs, or minute, thofe Animals 


ferve 
ae anna ho ene Tr creme, mare ce et ER EOD EA SLES OE | 

(13) The Infeéts that for the moft part difcolour the Waters, 
are the {mall Infeéts of the Shrimp-kind, called by Swammerdam, 
Pulex aquaticus arborefcens. Thefe I have often feen fo nume- 
rous in ftagnating Waters in the Summer Months, that they have 
changed the Colour of the Waters to a pale or deep Red, fome- 
cimes a Yellow, according to the Colour they were of. Of this 
Swammerdam hath a pretty Story, told him by Dr. Florence 
Schuyl, viz. Se aliquando Studiis intentum, magno quodam ¢y hor- 
vifheio rumore fuiffe turbatum, dy fimul ad caufam ej inquirendam 
excitatum , vérum fe vix eum in finem furrexiffe, cum Ancilla ejus 
pene exanimis adcurreret, ¢y mtulto cum mgultu referret, omnem 
Lugduni {Batavorum] aquam effe mutatam in fanguinem, The 
caufe of which upon Examination he found to be only from 
the numerous Swarms of thofe Pulices. V. Swam. Hift Infect. 

» FO. 
: The caufe of this grear Concourfe and Appearance of thofe 
Kittle Infeéts I have frequently ebferved to be to perform their 
Coit ; which iscommonly about the latter end of May, and in 
Fune. Act that time they are very venereous, frisking, and 
catching at one another ; and many of them conjoined Tail to 
Tatl, wich their Bellies inclined one towards another. 3 

At this time alfo they change their Skin or Stough 5 which ¥ 
conceive their rubbing againft one another mightily promotech. 
And what if at chis time they change their Quarters ?. V. Book 
VII. Chap. 4. Note 6. 

Thefe {mall Infeés, as they are very numerous, fo are Food 
£O many Water-Animals. I have feen nor cnly Ducks fhovel 
them up as they fwim along the Waters, but divers Infetts alfo 
devour them, particularly fome of the middle-fized Squille aqua- 
tice ; which are very voracious Infects, 

| (14) Befides 
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ferve for Food to fome Creature or other’ : Even 
thofe Animalcules in the Waters, difcoverable only 
with good Microfcopes, are a Repaft to others there, 
as I have often with no Jefs admiration than plea- 
fure feen (14). | 

But now the ufual Objection is, that Necefity 
maketh Ufe (is). Animals muft be fed, and they 
make ufe of what they find; In the defolate Regi- 
ons, and in the Waters, for Inflance, they feed up- 
on what they can come at; but in greater plenty, 
pick and chufe. Ree ee pee: 

But this Obje€tion hath been already in fome 
meafure anfwered by what hath been faid ; which 

plainly 


Load 


(14) Befides the Pulices laft mentioned, there are in the Wa- 
ters other Animalcules very numerous, which are f{carce vifible 
without a Microfcope. fn May, and the Summer Months, the 
green Scum on the top of ftagnating Waters is nothing elfe bur 
thefe Animalcules : So is likewife the green Colour in them, 
when all the Water fecms Green. Which Animalcules, in all 
probability, ferve for Food to the Pulices aquatici, and other 
the minuter Animals of rhe Waters. Of which I gave a preg- 
nant Inftance in one of the Nymphe of Gnats, to my Friend the 
lare admirable Mr. Ray, which he was pleafed to publith in the 
laft Edition of his Wifdom of God in the Creation, pag. 430. 

(18) Nil adeo quoniam natuin’ft in Corpore, ut uti 

Poflemus, fed quod natumft, id procreat ufum. 
And afterwards, | 

Propterea capitur Cibus, ut fuffulciat artus, 

Et recreet vireis interdatus,. atque patentem 

Per membra ac venas ut amorem obturet edendi. 

And after the fame manner he difcourfeth of Thirft, and di- 
yers other things, Vid. Lucret. 1. 4. us 821, &c. 

Againft this Opinion of the Epicureans, Galen’ ingenioufly ar- 
gues in his Difcourfe about the Hand. Non enim Manus ipja 
(faith he,) aominem artes docuerunt, fed Ratio. Manus autem 
ipfe funt artium organas ficut Lira muficie——~Lyra muficum non 
docuit, fed eft ipfius artifex per eam, qua preditus eft, Rationem : 
agere autem non poteft ex arte abfque organis, ita ¢y unaqueliber 
anima facultates quafdam a Jua ipfius (ubftantia obtinet.—— Quod 
autem corporis particule animam non impellunt, —~-manifefle vi- 
dere licet, fi animalia recens nata confideres, que quidem. prins 

; agere 
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plainly argues Defign, and a fuper-intending Wif- 
dom, Power, and Providence in this fpecial bufi- 
nefs of Food. Particularly the different delight of 
divers Animals in different Food, fo that what is 
Naufeous to one, fhould be Dainties to another, is 
a manifeft Argument, that the allotment of Food is — 
not a matter of mere Chance, but entailed to the 
very Conftitution and Nature of Animals; that 
they chufe this, and refufe that, not by Accident, 
or Neceffity, but becaufe the one is a proper Food, 
agreeable to their Conftitution, and fo appointed by 
the infinite Contriver of their Bodies ; and the other 
is difagreeable and injutious to them. 

But all this Objection will be found frivolous, 
and the Wifdom and Defign of the great Creator 
will demonftratively appear, if we take a Sur- 
vey, 

sthly. Of the admirable and curious Apparatus in 
all Animals made for the Gathering, Preparing, and 
Digeftion of their Food. From the very firft En- 
trance to the utmoft Exit of the Food, we find éve- 


es 


agere conantur, quam perfecias habeant particulas. Ego namque 
Bovis vitulum cornibus petere conantem fapenumero vidi, antequam 
ei nata effent cornua: Et pullum Equi calcitrantem, &c. Omne 
enim antmal fue ipfius Anime facultates, ac in quos ufus partes 
fue polleant maxime, nullo doéfore, prefentit.——~Qua igitur ratione 
dici potest, animalia partium ufus a partibus doceri, cum dy ante- 
quam illas habeant, hoc cognofcere videantur 2 Si igitur Ova tria 
acceperés, unum Aquila, alterum Anatis, veliquum Serpentis, (9 ca- 
lore modico foveris, animaliaque exeluferis ; illa quidem alis volare 
conantia, antequam volave poffint ; hoc autem revolvi videbis, gy 
ferpere affeians, quamvis molle adbuc ¢y invalidum fucrit. Et fi, 
dum perfecta erunt, in una "eademque domo nutriveris, deinde ad 
locum fubdialem dutta emiferis, Aquila quidem ad fublime ; Anas 
autem in paludem ; Serpens vero fub terra irrepet.—— Anima- 
lia quidem mihi videntur Natura magis quam Ratione artem ali- 
quam [ gexvixg artificiofa| exercere s Apes fingere alveolos, &c. 
Galen de ulu Pare Lc. 3, 

(16) Alia 
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ry thing contrived, made, and difpofed with the 
utmoft Dexterity and Art, and curioufly adapted 
to the place the Animal liveth in, and the Food it 

is to be nourifhed with. Dees : | 
Let us begin with the Mouth. And this we find, 
in every Species of Animals,- nicely conformable to 
the Ufe of fuch a part; neatly fized and fhaped for 
the catching of Prey, for the gathering or receiving 
Food (16), for the formation of Speech, and every 
other fuch-like Ufe (17). In fome Creatures it is 
wide and large, in fome little and narrow: m {cme 
with a deep Incifure up into the Head (18), for the 
better 


® 

(16) Alia dentibus predantur, alia _unguibus, alia voftri adunci- 
tate carpunt, alia latitudine [ejufdem) ruunt, alia acumine exca- 
vant, alia fugunt, alia lambunt, forbent, mandunt, vorant. Nee 
minor varietas in Pedum minifterio, ut rapiant, diftrabant, teneant, 
premant, pendeant, teHurem fcabere non ceffent. Plin, Nac. Hilt. 
Ls io. @. 71. 

(17) Beedle ic would be tedious to reckon up the Bones, 
Glands, Mufcles, and other Parcs belonging to the Mouth, ic thal 
fuffice to obferve that, for the various Services of Man’s Mouth, 
befides che Mufcles in common with ozher Parts, there are five 
pair, and one fingle one proper to the Lips only, as Dr. Gibfon 
. reckons them: but my moft diligence and curious Friend Mr. 
Cowper difcovered a fixth pair. And accordingly Dr. Drake 
reckons fix pair, and one fingle one proper tothe Lips. L. 3. 
¢. 32, | 
( 33) Galen deferves to be here confulted, who excellently ar- 
gues againft the cafual Concourfe of the Atoms of Fpicurus and 
Afclepiades, from the provident and wife Formation of the 
Mouths of Animals, and their Teeth anfwerable thereto. In 
Man, his Mouth without a deep Incifure, with only one canine 
Tooth on a Side, and flat Nails, becaufe, faich he, Hic Natura 
certo fciebat fe animal manfuetum ac civile effingere, cui robur- ¢er 
vires effent ex fapientia, mon ex corporis fortitudine. Bue fcr 
Lions, Wolfs, and Dogs, and all fach as are called Kapyaescoy tess 
(or having fharp, ferraced Teeth,) their Mouths are large, and 
deep cut; Teeth ftrong and fharp , and their Nails fharp, large, 
ftrong and round, accommodated to holding and tearing. YV. 
Galen de Vj. Part, 1.-Il. ¢. 9. 7 


(49) Among 


190 Of Animal's Mouths. Book IV. 


better catching and holding of Prey, and more eafy 
Comminution of hard, large, and troublefome Food; 
in others with a much fhorter Incifure, for the ga- 
thering and holding of herbaceous Food. 

In Infeds it is very notable. In fome forcipated ; 
to catch, hold, and tear their Prey (19), In fome 
aculeated ; to pierce and wound Animals (20), and 
fuck their Blood. And in others firongly rigged 
with Jaws and Teeth; to gnaw, and fcrape out 

) their 


(19) Among Infetts the Squille aquatica, as they are very ra- 
pacious, fo are accordingly provided for ic. Particularly the 
Squilla aquatica maxima recurva, (as 1 call it,) who hath fome- 
whar. terrible in its very Afpect, and in its Pofture in the Wa- 
ter, efpecially its Mouth, which is armed with long fharp Hooks; 
with which it boldly and greedily catcheth any thing in the Wa- 
ters, even one’s Fingers. When they have feized their Prey, 
they will fo tenacioufly hold ic with their forcipaced Mouth, that 
they will not part therewith, even when they are taken out of 
the Waters, and jumbled aboutin one’s Hand. I have.admired 
at their peculiar way-of taking in their Food ; which is done 
by piercing their Prey with their Forcipes, (which are hollow,) 
and fucking the Juice thereof through them. 

The Squilla here mentioned, is the firft and fecond in Afouffer’s 
Shidl.. DCE het 2s Cy Be 

(20) For aninftance of Infetts endued with a Spear, 1 thal! 
for ics peculiarity pitch upon one of the fmalleft, if not che very 
fimalleft of all the Gnat kind, which, I call, Culex minimus nigri- 
cans maculatus fanguifuga. Among us in Effex, they are called 
Nidiots, by Mouffet, Midges. It is about +— of an Inch, orfome- 
what more long: with fhort Antenna; plain in the Female, in 
the Male feathered, fomewhat like a Bottle-bruth. It is {ported 
with blackifh Spors, efpecially on the Wings, which extend a 
little beyond the Body. It comes from a little flender Eel-like 
Worm, of a dircy whice Colour, fwimming in ftagnating Waters 
by a wrigling Motion : as in Fig. 5. , 

Irs Aurelia is {mall wich a black Head, little fhore Horns, a 
fpotred, flender, rough Belly. Vid. Fig. 6. IcJies quietly on the 
top of the Water, mow and then gently wagging it felf this way, 
and chat. 

Thele Gnats are greedy Blood-fuckers, and very troublefome 
where numerous, as they are in fome places near the Thames, 

parti- 
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their Food, to.carry Burdens (21), to perforate 
the Earth, yea the hardeft Wood; yea even Stones 
themfelves, for Honfes (22) to themfelves, and Nefts 
for their young. _ 

And laftly in Birds it is no lefs remarkable’ 
Inthe firft place it is neatly thaped for piercing 
the Air, and making way for the Body through 
the airy Regions. In the next place it is hard and 
horny, which is a good Supplement to the want of 
Teeth, and caufeth the Bill to have the Ufe and 
Service of the Hand. It’s hooked Form is of great 
Ufe to the rapacious Kind (23), in catching and 
holding their Prey, and in the Comminution there- 
of by tearing ; to others it is no lefs ferviceable to 
their climbing, as well as neat and nice Comminu- 

O hon 
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particularly in the Breach-watets that have lately befallen, near 
us, in the Parifh of Dagenham , where I found them fo vexatie 
ous; that I was glad to get out of thofe Marfhes. Yea, t have 
feen Horfes fo ftung with chem, that they have had drops of 
Blood all over their Bodies, where they were wounded by them. — 

I have given a Figure (in Fig. 7.) and more particular Defcrip< 
tion of this Gnat, becaufe, although it be common, it 1s no where 
taken rlotice of by any Author ¥ know of, except Mouffet, who 
fuppofe means thefe Gnats, which he calls Midges. Co ¥3+ ps 
82. a 
(21) Hornets and Walps have ftrong Jaws, Toothed, where 
with they can dig into Fruits, for their Food ; as alfo gnaw and 
{crape Wood, whole Mouchtuls of which they carry away to 
make their Combs. Vid. infr. Chap. 13. Note 2. 

(22) Monfieur de la Voye cells of an ancient Wall of Free Stone 
in the Benediéfines- Abbey at Caen in Normandy, fo, eaten with 
Worms, that one may run ones Hand into moft of the Cavities ; 
that thefe Worms are fmall and black, lodging in a greyifh Shell ; 
chat they have large flattifh Heads, a large Mouth, wich tour 
black ese dyc. Phil. Tranfad. Nr. 18. | "ey 

(23) Pro iis (Labris] cornea Cp acuta Volucribus Roftra. Ea- 
dem rapto viventibws adunca : collecto recta : herbas ruentibus lia 
mumque lata, ut Suum generi. Fumentis vice mans ad colligenda 
pabula 3 ora apertiora laniatu viventibuse Plin. Nat. Hilt. 1. EBs 


€. 37. | | 
© (24) Parvrets 
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tion of their Food (24). Its extraordinary Length: 
and Slendernefs is very ufeful to fome, to fearch 
and grope for their Food in’ moorifh places (25) 5 
as its Length and Breadth is to others, to hunt 
and fearch in muddy places (26): and the contrary 
Form, namely, a thick, fhort, and fharp-edged Bill 
zs as ufeful to other Birds, who have occafion to 
husk and flay the Grains they {wallow. But ie 
would be endlefs and tedious to veckon up all the 
various Shapes, and commodious Mechanifin of al] 5 
the Sharpnefs and Strength of thofe who have oc- 
cafion to perforate Wood, and Shells (27) ; the Slen- 
dernefs and Neatnefs- of {uch as pick up {mall In- 
‘fects ; the Crofs-form of fach as break up Fruits (2 8) : 

; the 


ma! . 


(24) Parrots have their Bills nicely adapted to thefe Services, 
being hooked for climbing, reaching for what they have occafion 
for ; and the lower Jaw being compleatly fitted to che Hooks of 
the upper, they can as minutely break their Food, as other Ani- 

mals do with cheir Teeth. 

(25) Thus in Woodcocks, Snipes, &c. who hunt for Worms in 
moorifh Ground, and, as Mr. Willughby faith, live alfo on the 
fatty unétuous Humour they fuck out of the Earth. So alfo 
the Bills of Curlews, and many other Sea-Fowl, are very long to 
enable them to hunt for the Worms, ¢yc. in the Sands on the 
Sea-fhore, which they frequent. : | 

(26) Ducks, Geefe, and divers others, have fuch long broad 
Bills to quaffer and hunt in Waters, and Mud; to which we may 
‘reckon the uncouth Bill of the Spoon-bill : bur that which de- 
ferves particular Obfervation inthe Eirds named inthefe two 
Jaft Notes is, the Nerves going to the end of their Bills, enabling 
them to difcover their Food ont of fight, of which fee Boo’ 
VII. Chap. 2. Note «. | , 

(27) The Picus viridis, or Green Wood/pite, and all the Wood. 
Peckers have Bills, curiowfly made for digging Wood, ftrong, 
hard, and fharp. “A neat Ridge runs along the cop of the Green- 
Wood-Pecker’s Bill, as if an Artift had defigned it for Strength 
and Neatnefs, 

(28) The Loxia, or Crofs- Bill, whofe Bill is thick and ftrong, 
with the Tips croffing one another, with great readinefs breaks 
open Fir-cones, Apples; and other Fruit to come at their =i 

: \ Nelsy 
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‘the compreffed Form of others (29), with many 
other curious and artificial Forms, all fuited to the 
way of living, and peculiar Occafions of the feve- 
ral Species of Birds. ‘Thus much for the Mouth. 
Let us next take a fhort View of the Lecth (30). 
In which their peculiar Hardnefs (21) is remark- 
able, their Growth (32) alfo, their firm Infertions 
and Bandage in the Gums and Jaws, and their va- 
ious Shape and Strength fuited to their various 
Occafion and Ufe (33); the foremoft weak, and 
BR , fartheft 


nels, which are its Food, as if the croffing of the Bill was for 
this Service. ; 

(29) The Sea: Pie hath a long, fharp, narrow Bill, comprefled 
Side-ways, and every way fo well adapted to the raifing Limpets 
from the Rocks, (which are ics chief, if not only Food,) thae 
Nature (or rather the Author of Nature) feems.co have framed ie 
purely for thar Ufe. | 
(30) Thofe Animals which have Teeth on both Faws, have but 
one Stomach , but maft of thofe which have no upper Yeeth, or none 
at all, have three Stomachs: as in Beafts, the Panch, the Read, 
and the Feck: and in all granivorous Birds, the Crop, the Ecbinus, 
and the Gizard. For as chewing is to an eafy Digeftion, fo is fwal- 
lowing whole to that which is more laborious, Dr. Grew’s Cofmol. 
Sacr.c. §. §. 24. . ' 

(31) F. reyer faith, the Teeth are made of convolved Skins 
hardened ; and if we view the Grinders of Deer, Horjes, Sheep, 
&c. we fhall find grear Reafon-to be of his Mind. His Obfer- 
vations are, Mirurit autem eos [i. e. Dentes] cum primum e pel-’ 
liculis imbricatin convolutis ¢y muco vifcids conftavent, in tantam 
dirigefcere foliditatem, que offa cunéta fuperet. Idem fit etiam in 
Officuls Cerafirum, &c.——Separatione fala, per membranas 
conditur Magma locellis, quos formant lamina tenues, ac duriufen- 

4@ ad Dentis fizuram antea divinitis compofite. J. Peyers Mery- 
col. |. 2.c. 8 . 
, (32) Qui autem [i. ©. Dertes] venafcuntur, minimé credendi 
Junt a facultate aliqua plajticd Bratorum denua formari, fed laten- 
Fes tantummoda in confpectum producuntur auginento imolis ex effla- 
ente fueco. Id. ibid. . Hin 
_ (33) From. thefe, and other the like Confiderations of the 
Teeth. Galen infers, thar they muft needs be che Work of fome 
wile provident Being, not Chince, not a forcuitows Concourfe of 
ee 0 2 Papa yy i Atoms, 
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fartheft from the Center, as being only Preparers: 
to the reft; the others, being to grind and mince, 
are accordingly made ftronger, and placed nearer 
the Center of Motion and Strength. Likewife their 
various Form (34) in various Animals is confide- 
rable, being all curioufly adapted to the peculiar 
Food (35) and Oceafions of the feveral Species of 

Anunals. 


Atoms. For the Confirmation of which he puts the cafe, chat 
fuppofe the order of the Teeth fhould have been inverted, the 
Grinders fet in the room of the Incifors, &c. (which might as 
well have been, iad not the Teeth been placed by a wife Agent,): 
in this cafe, what Ufe would the Teeth have been of ? What 
Confufion by fach-a flight Errour in their difpofal only ? Upon 
which he argues, At fiquis choream hominum 32 (the number of 
the Teeth) ordine difpofuit, enm ut hominem induftrium laudare- 
mus: cum verd Dentium choream Natara tam bell? exornarit, nonne 
tplam quoque Laudabimus 2 And then he goes on with the Argu- 
ment from the Sockets of the Teeth, and their hice fitting in 
them, which being no lefs accurately done, than what is done by 
a Carpenter or Stone-cutter in fitting a Tenon into a Mortice, 
doth as well infer the Artand A& of the wife Maker of Animal 
Bodies, as tlie other doch the A@& and Art of Man. And fo he 
foes on with other Arpuniencs to the fame Effet. V. Galen de 
Uf. Part. hire. 8. apy. 
(34) A curious Account of tHis may be found in an Extra 
of a Letter concerning the Teeth of divers Animals. Printed at 
Paris, in M., Vauguion’s Compleat Body of Chirurg. Oper. Chap: 
53° 
(35) As it hath beetr raken notice of, that various Animals de- 
ight in various Food ; fo it conftantly falls out, chac their Teeth 
are accordingly ficted'to their Food ; the Rapicious to catching, 
holding and tearing their Prey ; the Herbacious to gathering and. 
comminution of Vegetables: and fuch as have no Teeth, as Birds, 
their Bill, Craw, and Gizard, affifted with Stones fupply the 
cefe& of Teeth. But the moft confiderable Example of this 
kind is in fome Families of the Infect-Tribes, as the Papilio-hind, 
&c. who have Teeth, and.are voracious, and live on tender Ve. 
getables in their Nwpha or Caterpillar-ftate, when they can only 
creep , but in their mature, Papilio-flate, they have no Teeth, 
but a Probofcis or Trunk to fuck up Honey, gc. their parts for 
gathering Food, aswell as their Food being changed, as foon as 
they have Wings to enable them to Aly to it. (9693 
y 3 ? bay 
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Animals (36). And laftly, the temporary Defect 
of them (37) 1s no lefs obfervable in Children, and 
fuch young Creatures, where there is no occafion 
for them, but they would be rather an Annoyance 
to the tender Nipples and Breafts. 

From the Teeth, the grand Inflruments of Ma- 
flication, let us proceed to the other minifterial 
Parts. And here the Parotid, Sublingual, and Maxil- 
fary Glands, together with thofe of the Cheeks and 
Lips are confiderable, all lodged in the moft con- 
venient Places about the Mouth and Throat, to 
afford that noble digeftive falival Liquor to be mix- 
ed with the Food in Maftication, and to moiften 
and lubricate the Paffages, to give an eafy defcent 
to the Food. The commodious Form alfo of the 
Jaws deferves our notice, together with the ftrong 
Articulation of the lowermoft, and its Motion. 
And laftly, the curious Form, the great Strength, 
the convenient Lodgment and Situation of the on 

vera 


» (36) It is remarkable in the Teeth of Fithes, thar in fome 
they are fharp, as alfo jointed, fo as co fall back, the betrer to 
catch and hold their Prey, and to facilitate its Paflage into the 
Stomach : So in others they are broad and flat, made to break 
«the Shells of Snailes and Shell-fifh devoured by them. Thefe 
Teeth or Breakers are placed, in fome, in the Mouth; in fome, 
in the Throat ; and in Lobfters, &c. in the Stomach it felf ; in 
the bortom of whofe Stomachs are three of thofe Grinders, wich 
peculiar Mufcles to move them. 
(37) What is there in the World can be called an Att of Pro- 
vidence and Defign, if this temporary Defect of Teeth be nor 
tach ; that Children, for Inftance, fhould have none whilft they 
are not able to ufe them, but to hurc themfelves, or the Mother ; 
and that at the very Age when they can take in more fubftantial 


. Food, and live without the Breaft, and begin to need Teeth for 


the fake of Speech; that then, I fay, their Teeth fhould begin to 
appear, and gradually grow, as they more and more ftand in 
need of them, 


0 3 €38) ie 


196 Of Avimal’s Throats. Book IV: 
veral Mufcles and Tendons (28), all miniftring to 
this fo neceflary an Aét of Life, as Maftication is, 
they are {uch Contrivances, fich Works, as plainly 
fet forth the infinite Workman’s Care and Skill. 
Next to the Mouth, the Gullet prefenteth it felf, 
in every Creature well-fized to the Food it hath 
occafion to fwallow ; in fome but narrow, in others 
as large and extenfive (39); in all exceedingly re- 
markable for the curious Mechanifin of its Muf- 
cles, and the artificial Decuffation and Pofition of 


their Fibres (40). 
| And 


(38) It would be endlefs to particularize here, and therefore 
I {hall refer to che Anatomifts ; among the reit, particularly to 
Galen, for the fake of his Defcant upon this Subject. For having 
defcribed the great accuracy of the Contrivance and Make of 
thefe Parts, he faith, Hauvd {cio an hominum fit fobriorum ad For- 
tunam opificemn id revocare : alioqui quid tandem erit , guéd cum 
Providentia atque Arte efficitur'? Omnino enim hoc ei contrarium 
effe debet, quod cafu ac fortuito fit. Galen de Uf. Part, Jiri: c, 
7. ubi plurae | 
(39) The Boye of the Gullet is not in all Creatures alike anfwe- 
rable to the Body or Stomach. As in the Fox, which both feeds on 
Bones, and fwallows whole, or with little chewing ; and next in a 
Dog, and other offtvorous Quadrupeds , *tis very large, viz. to pre- 
vent a Contufion therein, Next in a Horfe, which though he feeds 
on Grafs, yet frallows much at once, and fo vequires a more open 
Paffage. But in a Sheep, Rabbit, or Ox, which bite fhort, and 
Swallow lefs at once, "tis (maller. But in a Squirel, fii leffer, both 
becaufe he eats fine, and to keep him from difgorging his Meat up- 
on his defcending Leaps. And (o°in Rats and Mice, which often 
run along Walls with their Heads downwards. Dr. Grew’s Comp. 
Anat. of Scom. and Guts, Chap. ¢. " | 
- (40) OF this fee Dr. Willis’s Pharm, Rat. Parer. Se&.-1. Co 
2. Steno alfo, and Peyer. Mery. Li 2. ay 
_ The Defcription thefe give of the mufcular Part of the Gullet, 
the late ingenious and learned Dr. Drake faith is very exact in 
Ruminants,"but not in Men. In Men, this Coat (the fécond of 
the Gullet | confifts of two flefhy Lamelte, like two diftinc Muf- 
cles, The outward being compofed of ftraight longitudinal Fis 
bres. —— The -inner Ordey of Fibres is annular, withoat any obfer- 
vable Ancles——The ufe of this Coat, and thefe Orders of Fibres 
. | : ye tg 


a 
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And now we are arrived to the grand Recepta- 
cle of the Food, the Stomach , for the moft part as 
various, as the Food'to be conveyed therein. And 
here { might defcribe the admirable Mechanifin of 
its Tunicks, Mufcles, Glands, Nerves, Arteries, and 
Veins (41), all manifefting the foper-eminent Con- 
trivance and Art of the infinite Workman (42); 
they being all nicely adjufted to their refpective 
Place, Occafion and Service. I might alfo infift 
upon that moft neceflary Office of Digeftion ; and 
here confider that wonderful Faculty of the Sto- 
machs of all Creatures, to diflolve (43) all the fe- 
veral forts of Food appropriated to their Species ; 
even fometimes things of that confiftency as feem 
infoluble (44), efpecially by fuch feemingly fim- 
ple and weak Menfiruums, as we find in their a 
mach ; 


area a a ae 


is to promote Deglutition ; of which the Longitudinal, —~— fhorten 
_ the Ocfophagus, and fo make its Capacity larger, to amit of the 
‘Matter to be fwallowed. The Annular, on the contrary, contract 
the Capacity, and clofing behind the defcending Aliment, prefs it 
downwards. Drake's Anat. v. 1. 1. 1. C. 9. | 

(41) See Willis, ibid. Cowper's Anat. Tab. 38. and many other 
Authors. 

(42) Proptuarium autem hoc, alimentum univerfum excipiens, 
cen Divinum, non Humanum fit opificium. Galen de Uf, Part. I. 


yee ae | 

_ (43) How great a Comprebenfton of the Nature of things, did it 
require, to make a Menftruum, that fhould corrode all forts of 
Fle(h coming into the Stomach, and yet not, tne Stoinach it {elf, 
which is alfo Flefh 2? Dr. Grew’s Cofmol. Sacr. C. 4. 

(44) The Food of the Caffor being oftentimes, if not always 
dry things, and hard of Digeftion, fuch as the Roots and Bark 
of Trees, ’tis a wonderful Provifion made in thar Creature’s Sto- 
mach, by the digeftive Juice lodged in the curious little Cells 
there. A Defcription of whofe admirable Structure and Order 
may be found in Blafius from Wepfer ; concerning which he 
faich, In quibus Mucus reconditus, non fecus ac Mel in Favs. —— 
Nimirum, quia Caftoris alimentum exfuccum dy coctu difficillimum 
eft, fapientiffimus ¢y fumme admivandus in fuss operibus rerum Con- 
ditor. T. Oo M. ipfi pulcherrima ifta dy ajfabré fatta firudura be- 

Fi 04 nigniffime 


‘ 
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mach: But I fhall only give thefe things a bare 
mention, and take a more peculiar Notice of the 
{pecial Provifion made in the particular Species of 
Animals, for the Digeftion of that {pecial Food ap- 
pointed them. 

And in the firft place it is obfervable, that, in 
every Species of Animals, the Strength and Size of 
their Stomach (45) is conformable to their Food. 
Such whofe Food is more delicate, tender, and nu- 
tritive, have commonly this Part thinner, weaker, 
and Jefs bulky : whereas fuch whofe Aliment is lefs 
nutritive, or whofe Bodies require larger Supplies 
to their Bulk, their Labours , and waft of Strength 
and Spirits, in them it is large and {trong. 

Another very remarkable thing in this Part is 
the number of Ventricles in divers Creatures. In 
Many but one; in fome two or more (46). In fuch 


| as 


nigniffime profpexit, ut nunquam deeffet Fermentum, quod ad fol- 
vendum ey comminuendum alimentum durum ¢y afperum par foret. 
Vid. Blaf. Anat. Animal. c. 10. Confer etiam Ad. Erud. Lips. 
Ann. 1684. p. 360. ie ey ee 

_Moft of our Modern Anatomifts and Phyficians attribute Dige- 
ftion to a diffolving Menflruum ; but Dr. Drake takes it to be 
rather from Fermentation diffolving Principles in the Aliment 
it felf, with the Concurrence of the Aig and Heat of the Body ; 
asin Dr. Papin’s Digefler. V. Dr. Anat. v. 1. ¢ 14. 

(45) All carnivorous Quadrupeds have the {malteft Wentricles, 
Fleth going fartheft. Thofe that feed on Fruits and Reots have 
them of a middle Size. Yet the Mole, becaufe it feeds unclean, 
hath a very great one. Sheep and Oxen, which feed on Grafs, 
have the greateft. Yet the Horfe, (and for the fame reafon the 
Coney and Hare,) though Graminivorous, yet comparatively have 
but little ones. For that a Horfe s made. for Labour, and both 
this and the Hare for quick and continued Motion : for which, the 
moft eafy Refpiration, and fo the freeft Motion of the Diaphragme 
% very requifite ; which yet could not be, fhould the Stomach lie 
ae ri cumberfome upon it, as in Sheep and Oxen it doth. Grew. 
3b. Chap. 6, | ei 
(46) The Dromedary hath four Stomachs, one whereof is pe- 
eyhiarly endowed with about twenty Cavities, like Sacks in ail 

AS oA Tih — probability 
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as make a fufficient Comminution of the Food in 
the Mouth, one is fufficient. But where Teeth are 
wanting, and the Food dry and hard, (as in gra- 
nivorous Birds,) there the Defect is abundantly fup- 
plied by one thin membranaceous Ventricle, to re- 
ceive and moiften the Food, and another thick, 
firong, mufcular one, to grind and tear Can) Te 
But in Birds, and other Creatures, whofe Food is 
not Grain, but Flefh, Fruits, Infects, or partly one, 
partly the other, there their Stomachs are accor- 
dingly conformable to their Food (48), ftronger or 
weaker, membranous or mufcular. } 

But as remarkable a thing as any in this part of 
Animals is the curious Contrivance and Fabrick 
of the feveral Ventricles of ruminating Creatures. 
The very Act it felf of Rumination is an excellent 
Provifion for the compleat Maftication of the Food, 
at the refting, leifure times of the Animal. But 
the Apparatus for this Service, of divers Ventricles 
for its various Ufes and Purpofes, together with 
‘their curious Mechanifm, deferves great Admira- 


tion (49). a 
aving 


probability for rhe holdiag of Water. Concerning which, fee 
Book VI. Chap. 4. Note i. 

(47) To affift in which. Office they fwallow fmall angular 
Stones, which are to be met with in the Gizards of all granivo- 
rous Birds : but in the Gizard of the Fynx, or Wryneck, which 
was full only of Ants, 1 found not one Stone. So in that of the 
Green Wood-pecker, (full of Ants and Tree-maggors,) there were 
but few Stones. | 

(48) In moft carnivorous Birds, the third Wentricle is Membra- 
nous ; where the Meat i ‘concogted, as in a Man: Or fomewhat 
Tendinous, a in an Owl; as if it were made indifferently for 
Flefh, or other Meat, as he could meet with either. Or moft thick 
and tendinows, called the Gizard , wherein the Meat, os in a Mill 
is ground to pieces. Grew, ubi fupra. Chap. 9... 

(49) It would be much too long a Task to infift upon ic here 
as it deferves, and therefore concerning the whole Bufinefs of 

OF ihe Ti aN a ere ~~ Rumination, 
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Having thus far purfired the Food to the place, 
where, by: its Reduction into Chyle, it becomes a 
proper Aliment for the Body ; I might next trace 
it through the feveral Meanders of the Guts, the 
Ladeals, and fo into the Blood (50), and afterwards 
into the very Habit of the Body ; I might alfo take 

notice 


Rumination, I fhall refer to F; Cour. Peyeri Merycolog. fen de 
Ruminantibus ¢y Ruminatione commentar ; where he largely treat- 
eth.of the feveral Ruminating-Animals, of the Parts muniftring 
to this Act, and the great Ufe and Benefit thereof unto them. 

(50) There are too mahy Particulars to be infifted on obfer- 
vable in the Paflages of; the Chyle, from the Guts to the Left 
Subclavian Vein, where it enters into the Blood ; and therefore I 
fhall only for a Sample of this admirable Oeconomy take notice 
of fome of the main and more general Matters.’ And, 

1, After the Food is become Chyle, and gotten into the Guts, 
it isan excellent Provifion made not only for irs Paflage through 
the Guts, bur alfo for its Protrufion into the Lageals, by the Pe- 
riflaltick Motion and Valvule conniventes of the Guts. 2, It is 
an admirable Proviftor that‘the: Mouths of the Laé&eals, and in- 
decd the Laéeals primi generis themfelves are {mall and fine, 
not wider than the Capillary <rteries are, left by admicting Parti- 
cles of the Nourifhment groffer than the Capillaries, dangerous 
Obftructions. might be thereby produced. 3. After the reception 
of the Alimenc into the Laéfeals primi generis, it is a noble Pro- 
vifion for the promotion of its Motion, that.in the Mefenterick 
Glands ic meets with fome of the Lymphe Duds, and receives 
the impregnaciens of the Lymphe., And paffingon from thence, 
ir isa no lefs Advantage, 4. That the Ladeals and Lymphe Duéts 
meet inthe Receptaculum Chyl, where the Aliment meeting with ~ 
more of the Lympha is made of a due Confiftence and Tempera- 
ment for ics farcher Advancement through the Thoracich Du, - 
and fo into the Left Subclavian Vein and Blood. Laftly, This 
Thoracich Did tc {elf is a part of great Confideration.. For, (as 
‘Mr, Cowper faith,) If we confider in this Dud its (everal Divift- 
‘ons and Inofeulations, its numerous Valves looking from below up- 
wards, its advantageous Situation between the great Artery and 
Vertebra2 of the Back, together with the Ducts difcharging their 
refluent Lympha fromthe Lungs and other neighbouring Parts, we 
fhall find-all conduce to demonftrate the utmoft Art of Nature ufed 
in furthering the fleep and perpendicular Afcent of the Chyle. Anat. 


Introduct. 
| (51) Thefe 
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notice of the Separation made in the Inteffines, of 
what is nutritive, (which is received,) and what is 
feculent, (being ejected,) and the Impregnations 
there from the Pancreas and the Gall: and after it 
hath been ftrained through thofe curious Colanders, 
the Laéeal Veins, I might alfo obferve its Impreg- 
nations from the Glauds and Lympbaduéis : and to 
name no mere, I might farther view the exquifite 


Structure of the Parts miniftring to all thefe deli- 


cate Offices of Nature; particularly the artificial 
Conformation of the Inteftines might deferve a {pe- 
cial enquiry, their Tunicks, Glands, Fibres traver- 
fing one another (51), and periftaltick Motion in 
all Creatures; and their cochleous Paffage (52) to 
retard the Motion of the Chyle, and to make amends 
for the fhortnefs of the Inteftines, in fuch Creatures 
who have but one Gut; together with many other 
Accommodations of Nature in particular Animals 
that might be mentioned. But it fhall fuffice to 
have given only a general Hint of thofe curious and 
admirable Works of God. From whence it is abun- 
dantly manifeft how little weight there is in the 
former Atheiftical Objection. Which will receive 
a farther Confutation trom the 


6. and 


(51) Thefe, although noble Contrivances and Works of God, 
are roo many to be infifted on, and theretore I fhall refer to the 
Anatomifts, particularly Dr. Willis Pharmaceut, Dr. Cole in Phil. 
Tranf. Nr, 125. and Mr. Cowper's elegant Cuts in his Anat, Tab. 
34, 35. and append. Fig. 39, 40. 

* (52) Inthe Thornbach, and fome other Fifhes it isa very cu- 

rious Provifion that is made to fupply the Paucity and Brevity of 

the Guts; by the Perforation of their fingle Gur going not ftraighe 

along, but round round like a pair of Winding-Stairs ; fo chat 

their Gut, which feems to be but a few Inches long, hath really 

a Bore of many Inches. But of thefe, and many other noble 
Curioficies and Difcoveries in Anatomy, the Reader will, 1 

hope, have a better and larger Account from the curious and 

ingenious Dr. Dowglas, i ev caat 
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6. and laft thing relating to’ Food, that I fhall 
{peak of, namely, The great Sagacity of all Animals 
in finding out, and providing their Food. In Man 
perhaps we may not find any thing very admira- 
ble, or remarkable in this kind, by means of his 
Reafon and Underftanding, and his Supremacy 
over the inferiour Creatures ; which anfwereth ail 
his Occafions relating to this Matter. But then 
even here the Creator hath fhewed his Skill, in 
not over-doing the Matter, in not providing Man 
with an unneceflary Apparatus to effeét over and 
over again what is feafible by the reach of his Un- 
deritanding, and the power of his Authority. 

But for the inferiour Creatures, who want Rea- 
fon, the power of that natural Infting&, that Saga- 
city (53) which the Creator hath imprinted upon 
them, do amply make up for that Defe@. And 
here we fhall find a glorious Scene of the Divine 
Wifdom, Power, Providence, and Care,. if we 
view the various Inftinéts of Beafts, great and {mal}, 
of Birds, Infe@s, and Reptiles (54). For among 
every Species of them we may find notable AGs of 
Sagacity, or Infting, proportional to their Occafi- 

“3 ons 
Seen essences euneevereenpcernsnsiseoeueen 

(53) Quibus beftiis erat is cibus, ut alius generis beftiis ufeceren- 
fur, aut vires natura dedit, aut celeritatem « data eft quibufdam 
etiam machinatio quedam, atque folertia, Xc, Cicer. de Nat, 
Deore L. 2. 

(54) Among Reptiles that have a ftrange Faculty to fhift for 
Food, gc. may be reckoned Eels, which, although belonging 
to the Waters, can creep on the Land from Pond to Pond, ¢9c. 
Bir. Mofeley of Mofeley, faw them creep over the Meadows, like 
fo many Snakes from Ditch to Ditch; which he thought was 
not only for bettering their Habitation, but alfo to catch Snailes 
in the Grafs. Plot's Hift. Stafford. c. 7. EER 

And as early asthe Year 1125, the Froft was fo very Incenfe, 
that the £els were forced to leave the Waters, and were frozen 
to Death in the Meadows. Vid. Hakewil’s Apol. L. 2. Chap. 7. 
Site, Re ye Sei fis: fe oe , 

| (58) Enumerare 
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ons for Food. Even among thofe whofe Food is 
near at hand, and eafily come at, as Grafs and 
Herbs, and confequently have no great need of Art 
to difcover it; yet among thefe, that faculty of 
their accurate Smell and Tafte, fo ready at every 
turn to diftinguifh between what is falutary, and 
what pernicious (55), doth juftly deferve Praife. 
But for fuch Animals whofe Food is not fo eafily 
come at, a variety of wonderful InftinGd may be 
met with, fufficient to entertain the moft curious 
Obferver. With what entertaining Power and Ar- 
tifice do fome Creatures hunt (56) and purfue their 
Game and Prey! And others watch and way-lay 

theirs 


(ss) Enumerare poffum, ad pafium capefJendum conficiendum que, 
qua fit in figuris animantium Qs quam Jfolers, fubtilifque defcrip- 
tio partium, quamque admirabilis fabrica membrorum. Omnia e- 
nim que intus inclufa funt, ita nata, atque ita locata funt, ut ni- 
hil eorum Jupervacaneum fit, nihil ad vitam retinendam non neceffa- 
rium. Dedit autem eadem Natura bellu ¢y fenfum, gy appeti- 


tum, ut alters conatum haberent ad naturales paftus capeffendos ; 


altero fecernerent peftifera a falutaribus. Crcer. de Nat. Deor. 
L. 2: See Book IV. Chap. 4. 

(56) It would be endlefs co give Inftances of my own and o- 
thers Obfervations of the prodigious Sagacity of divers Animals 
in Hunting, particularly Hounds, Setting-Dogs, dye. one there- 
fore fhall fuffice of Mr. Boyl’s, viz. A Perfon of Quality —— to 
make a tryal, whether a young Blood-Hound was well inftructed, —~ 
eaufed one of bis Servants to walk toa Town four Miles off, 
and then to a Market-Town three Miles from thence.—— The Dog, 
without eeing the Man he waz to purfue, followed him by the Scent 
to the above-mentioned Places, notwithftanding the Multitude of 
Market-People that went along inthe fame way, and of Travelers 
that had occafion to crofs ite And when the Blood-Hound came 
to the chief Market-Town, he paffed through the Streets, without 
taking Notice of any of the People there, and left not till he had 
gone to the Houfe, where the Man he fought, refted himfelf, and 
found him in an Upper-Room, to the wonder of thofe that followed 
him, Boyl determ, Nat, of Effluy. Chap, 4. 


(37). There 
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theirs (57)! With what Prodigious Sagacity do 
others grope for it under Ground, out of Sight, in 
moorifh Places, in Mad and Dirt (58); and others 
dig and delve for it both above (59) and under the 
Surface of the drier Lands (60)! And how curious, 
and well-defigned a Provifion is it of particular 

large 


(57) There are many Stories told of the Craft of the Fox to 
compafs his Prey, of which Ol. Atzenus hath many fuch, as 
feigning the barking of a Dog, to catch Prey near Houfes; feign- 
ing himfelf Dead, to catch fuch Animals as come to feed upon 
him ; laying his Tail ona Wafp-Neft, and then rubbing it hard. 
againft a Tree, and then eating the Wa/ps fo killed : ridding 
himfeli of Fleas, by gradually going into Water, with a lock of 
Wool in his Mouth, and fo driving the Fleas up inro it, and 
then leaving icin che Water : by catching Crad-Fifh with his 
Tail, which he faith he himfelt was an Eye-witnefs of ; Vidi gy 
ego in Scopulis Norvegia Vulpem, inter rupes immiffa caudd in aqua, - 
pluves educere Cancros, ac demum devorare. Vid, Ol, Mag. Hift. 
E28. 0.52 95"400 | 

‘But Pliny’s fabulous Story of the Hyena out-does thefe Relati-— 
ons of the Fox, Sermonem humanum inter paftorum flabula affimu- 
lave, nomenque alicujus addifcere, quem evocatuin fords laceret. 
Stem Vomitionem hominis imitari ad folticitandos Canes quos invas 
dat, Plin. Nat. Hift. 1. 8. ¢. 30, 

(58) This do Ducks, Woodcocks, and many other Fowls which 
feek their Food im dirty, moorifh Places. For which Service 
they have very remarkable Nerves reaching to the end of their 
Bills. ° Of which fee Book VII. Chap. 2. Note 5, 

(§9) Swine, and other Animals that dig, have their Nofes 
made more tendinous, callous, and firong for this Service, chan 
others that do not dig. They are alfo edged with a proper’ 
Border for penetrating and lifting np the Earth ; and their No- 
ftrils are placed well, and their Smell is very accurate to difco- 
ver whatfoever they purfue by digging. 

(60) The Mole, as its Habication is different from that of 
other Animals, fo hath its Organs in every refpeat curioufly a- 
_dapted to thar way of Life; particularly its Nofe made fharp, 
and flender, but withal tendinous and ftrong, gc. Bue what is 
very remarkable, it hath fuch Nerves reaching to the end. of ics 
Nofe and Lips, as Ducks, &c. have, mentioned above in Note 
§8. Which pair of Nerves I obferved to be much larger than 
any ocher Nerves proceeding out of the Brain. ] 

(61) Predacious 
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large Nerves in fuch Creatures, adapted to that 
efpecial Service ! 

What an admirable Faculty is that of many A- 
nimals to difcover their Prey at vaft Diftances; 
fome by their Smell fome Miles off (61); and 
fome by their fharp and ptercing Sight, aloft in 
the Air, or at other great Diftances (62)! An in- 
ftance of the later of which GOD himfelf giveth, 
(Fob 39. 27, 28, 29.) in the Infling of the Zagl. 
Doth the Eagle mount up at thy command? and make 
her Neff on high? She dwelleth and abideth on the 
Rock, upon the crag of the Rock, and the flrovg 
Place (62). From thence fhe feeketh the Prey, and ber 
Eyes behold afar off. What a commodious Provifi- 

on 


_ (61) Predacious Creatures, as Wolfs, Foxes, &c. will difcover 
Prey at great Diftances; fo will Dogs and Ravens difcover Carri- 
on a great way off by their Smell. And if (as the Superftitions 
imagine) the latter flying over and haunting Houfes be a fign of 
Death, it is no doubt from fome cadaverous Smell thofe Ravens 
- difcover in che Air by their accurate Smell, which is emitted 
from thofe difeafed Bodies ; which have in them the Principles 
of a fpeedy Death. | 

(62) Thus Hawkes and Kites on Land, and Gudls and other 
Birds that prey upon the Waters, can at a great Height in the 
Air fee Mice, lice Birds and Infe&ts on the Barth, and {mall 
Fifhes, Shrimps, &c. inthe Waters ; which they will dart down 
upon and take. : 

(63) Mr. Ray gives a good Account of the Nidification of the 
Chry(aetos caud& annulo albo cinéa. Hujws Nidus A°. 1668. in 
filvofis prope Derwentiam, &c. inventus eft e bacillis feu virgis lig- 
neis grandioribus coimpofitus, quorum altera extremitas rupis cujuf- 
dam eminentia, altera duabus Betulis innitebatur. —~Erat Nidus 
quadratus, duas ulnas latus.——In e0 pullus unicus, adjacentibus 
cadaveribus unius agni, unius leporis, dy trium Grygallorum pullo- 
rum. Synop’s. Method. Avium. p. 6. And noc only Lambs, 
Hares, and Grygalli, but Sir Robert Sibbald tells us they will 
feize Kids and Fawns, yea, and Children too : Of which he hath 
this Scory of an Eagle in one of the Orcades Iflands, Qua Infan- 
tulum unius anni pannis involutum avriputt (quem Mater teffellas 
uftibiles pro igne allatura momento ftemporis depofuerat in loco 

at Houron- 
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on hath the Contriver of Nature made for Ani- 
mals that are neceffitated to climb for their Food ; 
not only in the Structure of their Legs and Feet, 
and in the Strength of their Tendons and Mufcles 
acting in that particular Office (64), but alfo inthe 
peculiar Structure of the principal Parts acting in 
the acqueft of their Food (65)! What a Provifion 
alfo is that in nocturnal Birds and Beafts, in the 
peculiar Structure of their Eye (66), (and we may 
perhaps add the accuracy of their Smell too, ) 
whereby they are enabled to difcover their Food 
in the dark ? But among all the Inftances we have 
of natural Inftinct, thofe InftinGts and efpecial Pro- 
vifions made to fupply the Neceffities of helplefs 
Animals, do in a particular manner demonftrate 

the 


Houton-Head diéfo) eumque deportaffe’ per 4 milliaria paffuum ad 
Hoiam ;, gua re ex matris ejulatibus cognita, quatuor viri illuc in 
navicula profecti (unt, ¢y {cientes ubi Nidus effet, Infantulum illa- 
fur Cy intactum deprebenderunt. Prod. Nat. Hift. Scot. 1. 3. p: 
Bp Ege 

(64) See in Book VIE. Chap, 1. Note 1x. the Charatterifticks 
of the Wood-pecker bind. 

(68) The contrivance of the Legs, Feet, and Nails (of the 
Opoflum] feems very advantageous to this Animal in climbing 
Trees, (which it doth very nimbly,) for preying upon Birds. Buc 
that which is moft fingular in this Animal is the Srructure of ics 
Tail to enable it to hang on Boughs. The Spines, or Hooks 
in the middle of the under Side of the Vertebre of the Tail, are a 
wonderful piece of Nature’s Mechanifm. The’ firjt three Vertebre 
had none'of thefe Spines, but in all the reft they were to be objer- 
ved.—=They were placed juft at the Articulation of each Foynt, 
and inthe middle from the Sides, —— For the performing this’ 
Office [ of hanging by the Tail] nothing, T think, coula be more ad> 
cantageoufly contrived. For when tlhe Tail is twirled or wound 
about a Stick, this hook of the Spine ecafily fuftains the Weight, and 
there is but little Labour of the Mufeles required, only enough: for — 
bowing or crooking the Tail. This and more to the fame purpofe, 
feein Dr. Tyfon’s Anat. of the Opoff. in Phil. Tranf. Nr. 239. 

(665) See before Chap. 2. Notes 24, 25, 26. ner 
| (57) Quid 


Chap. XI. Anzmal’s Care, &e. 207 
the great Creator’s Care. Of which I fhall give two 
Inftances. 
_-3. The Provifion made for young Creatures. 
That Sroeys, that natural Affection, fo connatural 
to all, or moft Creatures towards their Young (67), 
what an admirable, noble Principle is it, implant. 
ed in them by the wife Creator ! By means of 
which, with what Alacrity do they tranfact their 
Parental Miniftry? With what Care do they nurfe 
up their Young ? think no Pains too great to be 
P taken 


= —_ i P . 


(67) Quid dicam quantus ator beftiarum fit in educandis clk 0- 
diendifque iis, que procreaverint, ufgue ad eum finem, dum ‘point 
fe ipfa defendere ? And having inftanced in fome Animals, where 
this Care is nor neceflary, and accordingly is not employed, he 
goes on, Fam Gallina, avefque veliqua ¢y quietum requirunt ad 
pariendum locum, ¢y cubilia fibi, nidofque conftruunt, eofque quam 
poffunt molliffime fubflernunt, ut quam facillimé ova ferventur. Ex 
quibus pullos cum excluferint, ita tuentur, ut dy pennis foveant, ne 
frigore ledantur, ¢y fi eff calor, a fole fe opponant. Cicer. de Nate 
Déor. L. 2. | 

To this natural Care of Parent-Animals to their Young, we 
may add returns made by the Young of fome towards the Old 
ones. Pliny faith of Rats, Genitores [uos feffos feneéta, alunt in- 
Signi pietate. Nat. Hift. I. 8. c. 37. So Cranes, he faith, Gene- 
tricum feneétam invicem educant, 1. 1®. c. 23. This St. Ambrofe. 
takes Notice of in his Hexameron, and Ol. Magnus atter him, 
Depofiti patris artus, per longevum (enectuiws plumis nudatos, cir- 
cumjtdns foboles pennis propriis fovet, ———collatitio cibo paf- 
cit, quando etiam ipfa natura reparatdifpendia, ut bine inde fe- 
nem jublevantes, fulcro alarum fuarum ad volandum exerceant, 
¢F in priftinos ufus defueta membra redacant: For which Rea- 
fon this Bird is denominated Pia. Vid. Ol. Mag. Hiff. 1. 19. 
C..14. 

Hereto may be added a'fo the conjugal Sroeya of the little 
green Athiopian Parrot, which Mr. Ray detcribes from Clufivs. 
Femelle fenefcentes (quod valdé notabile) vix edere volebant, nift 
cibum jam a mare carpturm, ¢5 aliquandiu in prolobo vetentum, ¢ 
quasi coctum rojtro fuo exciperent, gy Columbarum pulli a matre ali 
folent. Synop. Method, Av. p. 22. 
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taken for them, no Dangers (68) too great to bé 
ventured upon for their Guard and Security. How 
carefully will they lead them about in places of 
Safety ? carry them into places of Retreat and Se- 
curity, yea, fome of them admit them into their 
own Bowels (69)? How will they carefs them with 
their affectionate Notes ? Tull and quiet them with 
their tender parental Voice? put Food into theiz 
Mouths? fuckle them? cherifh and keep them 
warm? teach them to pick, and eat, and gather 
Food for themfelves ? And in a word, perform the 
whole Part of thofe deputed by the fovereign Lord 
and Preferver of the World, to help fuch young 
and fhiftlefs Creatures, till they are come to that 

Maturity as to be able to thift for themfelves ? 
And as for other Animals, (particularly Infeéts, 
"whofe Sire is partly the Sun, and) whofe numerous 
Off-fpring would be too great for their Parent-Ani- 
mal’s Care and Provifion, thefe are fo generated as 
_to need none of their Care ; by reafon they arrive 
imimiedi- 


sa i 


(68) The moft timid Animals, chat at other times ab{cond, 
or haftily fly from the Face of Man, Dogs, &c. will, for the 
fake of their Young, expofe themfelves. Thus: among Fowls, 
Hens will aflaule, inftead of fly from fuch .as meddle with their 
Brood. So Partridges, before their Young can fly, will drop 
frequently down, firft at leffer, and then at greater Diftances to 
dodge and draw off Dogs from purfuing their Young. 

(99) The Opoffum hath a curious Bag on purpofe for the fe- 
curing and carrying-abour her Young. There are belonging to 
this Bag two Bones, (not to be met with in any other Sceleton,) 
and four pair of Mufcles ; and fome fay the Teats lie therein 
alfo. Dr. Tyfon’s Anat. of the Opoff. in Phil. Tranfaé. Nr. 239, 
where he alfo, from Oppian, mentions the Dog-Fifh that upon an 
Storm, or Danger receives the young Ones into her Belly, hick 
come out again when the fright is over. So alfo the Sguatina 
and Glaucws, the fame Author faith have the fame Care for theix 
Young, but receive them into different Receptacles. 


(70) See 
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immediately to their ‘Hasse, their perfeét, adult 
State, and are able to thift for themfelves. Bué 
yet, thus far their parental Inftin@ (equivalent to 
the moft rational Care and Fore-fight) doth extend 
that they do not. wildly drop their Eggs and Sperm 


any where, at all Adventures, but fo cautioufly ree 
-pofite it in fuch commodious Places, fome in the 


Waters, fome on Flefh,. fome on Plants proper and 


agreeable to their Species (70), and fome fhut up 


agreeable Food in their Nefts, partly for Incubati- 
on, partly for Food (71), that their Young in their 
Aurelia, or Nympba State, may find fafficient and 
agreeable Food to bring them up, till they arrive 
to their Maturity. 

Thus far the parental Inftin@ and Care: __ 

Next we may obferve no lefs in the Young 
themfelves, efpecially in thofe of the irrational 
Animals. Forafmuch as the Parent-Animal is not 
able to bear them about, to cloth them, and to 
dandle them, as Man doth ; how admirably hath 
the Creator contrived their State, that thofe poor 
young Creatures can foon walk about, and with the 
File helps of their Dam, fhift for, and help them- 
felves ? How naturally do they hunt for their — 
Teat, fuck, pick (72), and take in their proper 
Food ? 


Buse 


(70) See Book VIIT. Chap. 6. 

(71) See Chap. 13. Note 2. 

(72) There is manifeftly a fuperinterding Providence in this 
Cafe, thac fome Animals are able co fuck as foon as ever they 
are born, and that they will naturally hunc for the Teac before 
they are quite gotten out of the Secundines, and parted from 
the Navel-String, as I have feen. But for Chickens, and other 
young Birds, chey not being able immediately to pick till they 
are ftronger, have a notable Provifion made tor fuch a time, by 


a part of tlie yolk of the Egg being inclofed im cheir Belly a lit- 
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But for the young of Man, their Parent’s Rea- 
fon, joined with Natural Affection, being fufficient 
to Help, to Nurfe, to Feed, and to Cloth them ; 
therefore they are Born helplefs, and are more ab- 
folutely, than other Creatures, caft wpon their Pa- 
gent’s Care (73). A maniteft AC and Defignation 
of the Divine Providence. 

2. The other Inftance I promifed, is the Provifi- 
on.made for the Prefervation of fach Animals as 
are fometimes deftitute of Food, or: in danger of 
being fo. The Winter is a very inconvenient, im: 
proper Seafon, to afford either Food or Exercife 
to Infects, and many other Animals. When the 
flowry Fields are divefted of their Gayety ; when 
the fertile Trees and Plants are ftript of their 
Fruits, and the Air inflead of being warmed with 
the cherifhing Beams of the Sun, is chilled with 
sigid Froft ; what would become of fich Animale 
as are impatient of Cold? What Food could be 
found by fuch as are fubfifted by the Summer- 
Fruits? But to obviate all this Evil, to ftave off the 
Deftruction and Extivpation of divers Species of 
Animals, the infinitely wife Preferver of the World 
hath as wifely ordered the matter; that, in the 
firft place, fuch as are impatient of Cold, fhonld 
have fuch a fpecial Structure of their Body, parti- 
eularly of their Heart, and Circulation of their 

Blood, 


tle before their Exclufion or Hatching, which ferves for their 
Nourifhment till they are grown ftrong enough to pick up Meat. 
Vid. BookVII Chap. 4. Note. : | 

(73) Qui | Infantes | de ope nofira ac de divind mifericordia plus 
merentur, qui in primo flatim nativitatis fue ortu plorantes ae 


_ flentes, mil alind faciunt quam. deprecantur. Cyprian. Ep. ad 
Kid. 


(74) 1 might 
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Blood (74), as during that Seafon, not to fuffer 
any wafte of their Body, and confequently not to 
need any Recruits; but that they fhould be able to 
live in a kind of fleepy, middle State, in their 
places of fafe Retreat, until the warm Sun revives 
both Them, and their Food together. 

The next Provifion is for fuch as can bear the 
Cold, but would want Food then ; and that is in 
fome by a long Patience of Hunger (75), in others 
by their notable Inftind in laying up Food before- 
hand again{t the approaching Winter (76). Of 
this many entertaining Examples may be given ; 

particu- 


(74) I might name here fome of the Species of Birds, the 
whole Tribe almoft of Infetts, and fome among other Tribes, 
Ahat are able to fubfift for many Months without Food, aud fome 

without Refpiration too, or very little: but ic may fuffice to in- 
fiance only in the Land-Tortoife, of che Structure of whofe Heare 
and Lungs, fee Book VI. Chap. 5. Note 2. 
(75) Inediam diutiffimée tolerat Lupus, ut ds alia omnia carnive- 
Ya, licet voraciffina ; magna utique nature providentia, quoniam 
efca non femper in promptu eft. Ray Synop. Quadr. p. 174. 

To the long Abftinence mentioned of Brute-Animals, I hope 
the Reader will excufe me if I add one or two Inftances of ex- 
traordinary Abftinence among Men, One Martha Taylor, born 
in Derby/kire, by a blow on the Back, fell into fucha Proftration 
of Appetite, that fhe took little Suftenance, but fome drops with 
a Feather, from Chrifimas 1667. for thirceen Months, and flepr 
but little too all the time. Dr. Sampfon’s Account thereof in 
Ephem. German. T. 3. Obf. 173. | 

To this we may add the Cafe of §. Chilton of Tinsbury, near 
Bath, who in the Years 1694, 1696, and 97. flept divers Weeks 
together. And although he would fometimes ina very odd 
manner take Suftenance, yet would lie a long time without any, 
or with very little, and all wichout any contiderable Decay. See 
Philof. Tranf. Nr. 304. 

(75) They are admirable Inftinés which the Sieur de Beauplau 
relates, of his own Knowledge, of the little Animals called Boba- 
gees in Ukraine, They make Burroughs like Rabbets, and in Oto- 

er fhut themfelves up, and do not come out again till April. —— 

They {pend all the Winter under Ground, eating what they laid up 
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particularly we may at the proper Seafon, obferve 
not only the little Treafures and Holes well-ftocked 
with timely Provifions, but large Fields (77) here 
and there throughout befpread with confiderable 
Numbers of the Fruits of the neighbouring Trees, 
laid carefully up in the Earth, and covered fafe by 
the provident little Animals inhabiting thereabouts. 
And not without Pleafure have I {een and admired 
the Sagacity of other Animals hunting out thofe 
fubterraneous Fruits, and pilaging the Treafures of 
thofe little provident Creatures, © °° 


in Summer. ——=Thofe that are lazy among them, they lay on their 
Backs, then lay a great handful of dry Herbage upon’ their Bellies, 
&c. then others drag thofe Drones to the Mouths of their Burroughs, 
and fo thofe Creatures ferve inftead of Barrows, &c. I have often 
seen them pradtife this, and have had the Curiofity to obferve them 
whole Days together.——Their Holes are parted like Chambers ; 
fome ferve for .Store-houfes,-others for Burying-places, &c. Their 
Government is nothing inferiour to that of Bees, ¢yc. They never go 
abroad without pofting a'Centinel,' upon fome high Ground, to give 
notice to the others whilft they are feeding... As foon' as the Centi- 
nel fees any Body, it ftands upon his Hind-legs, and Whiftles. 
Beauplau’s Defcription of Ukraine, in Vol. I. of the Colle&tion of 

Voyages, doc. ve hair a pear) Nise 7 
‘A like Inftance of the Northern Galli Sylveftres, fee in Chap. 

13- Note 6. ? Cae enone wits esis sd abled as Ri 
As for the Scriptural Inftance of the Ant, fee hereafter Book 

VUTL. “Coapa S. OEE aa OE AE  IO e A ee ae 
~ (77) Uhave.in Autumn, not without Pleafure obferved, not on- 
the great Sagacity and Diligence of Swine in hunting out the 
Stores of the Field-Mice ; but the wonderful Precaution alfo of 
thofe little Animals in hiding their Food before-hand againft 
Winter. In the time of Acorns falling, Ihave, by means of the 
Hogs, difcovered, that the Mice had, all over the’ neighbour- 
ing Fields, treafured.up fingle Acorns in little Holes they had 
{cratched, and in which they had carefully covered up the 
Acorn, Thefe the Hogs would Day after Day hunt out by their 
Pcl: Pre tr ee We RS ee ae ee eR 
(1) Concerning 


oes a 
“a 


Chap. XI. - The Conclufion. 213 
_ And now from this bare tranfient View of this 
Branch of the great Creator’s Providence and Go- 
vernment, relating to the Food of his Creatures, 
we can conclude no lefs, than that fince this grand 
Affair hath fo manifeft Strokes of admirable and 
wife Management, that fince this is demonftrated 
throughout all Ages, and Places, that therefore it is 
_ God’s Handy-work, For how is it poffible that 

fo vaft a World of Animals fhould be fupported, 
fuch a great Variety equally and well fupplied 
with proper Food in every place fit for Habitation, 
without an efpecial Super-intendency and Manage- 
. dent, equal to, at leaft, that of the moft prudent 
’ Steward and Houfholder ? How fhould the Crea- 
tures be able to find out their Food when laid up 
an fecret Places? and how fhould they be able to 
gather even a great deal of the common Food, and 
at laft to macerate and digeft it, without peculiar 
Orgars adapted to the Service? And what lefs than 
an infinitely wife God could form: fuch a Set of 
curious Organs, as we find every Species endowed 
with for this very Ufe? Organs fo artificially 
made, fo exquifitely fitted up, that the more ftrid- 
ly we furvey them, the more accurately we view 
them, (even the meaneft of them with our beft 
Glaffes,) the lefs fault we find in them, and the 
more we admire them: whereas the beft polith’d, 
and moft exquifite Works made by Humane Arr, 
appear through our Glaffles, as rude and bungling, 
deformed and monftrous; and yet we admire 
them, and call them Works of Art and Reafon. 
And lafily, what lefs than Rational and Wife could 
endow irrational Animals with various Inftinés, 
equivalent in their {pecial way to Reafon it felf ? 
Infomuch that fome from thence have abfolutely 
concluded that thofe Creatures had fome glimmer- 
ings of Reafon. But it is manifeftly Inftinc, not 
Reafon they Act by, becaufe we find no varying, 
ie P 4 but 
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but that every Species doth naturally purfue at all 
times the fame way, without any ‘Tutorage or 
Learning : whereas Reafon, without InftruGion, 
would often vary, and do that by many Methods, 
which Infin@ doth by one alone. But of this pro- 
bably more hereafter. . 


CHAP. XI. 
Of the Clothing of Animals. 


Aving in the foregoing Chapter fomewhat 
largely taken a View of the infinite Creator’s 
Wifdom and Goodnefs towards his Creatures in or- 
dering their Food, I fhall be more brief in this 
Chapter in my View of their Clothing (1); ano- 
ther neceflary Appendage of Life, and in which 
we have plain Tokens of the Creator’s Art, mani- 
defted in thefe two particulars; the Suitablenefs of 
Animal's Clothing to their Place and Occafions : and the 
Garuiture and Beauty thereof. | 
1. The Clothing of Animals is fuited to their 
place of Abode, and Occafions there ; a manifeft 
Act of Defign and Skill. For if there was a poffi- 
bility that Animals could have been accoutered 
any other way, than by God that made them, it 
mult needs have come to pafs, that their Clothing 
would have been at all Adventures, or all made 


the 
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(1) Concerning the Clothing of Animals, Ariffotle obferves, 
That fuch Animals have Hair, as go on Feet, and are viviparous + 
and that fuch are covered with a Shell, as go on Feet, and are ovis 
parows. Hift. Anim. |. 3. c Io, | | 7 


(2) Cujus 
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the fame mode and way, or, fome of it at leaft, 
' inconvenient and unfuitable. But on the contrary 

we find all is curious and compleat, nothing too 
much, notiung too little, nothing bungling, no- 
thing but what will bear the Scrutiny of the moft 
exquifite Artift, yea, and fo far out-do his beft 
Skill, that his moft exquifite Imitations even of the 
meaneft Hair, Feather, Scale, or Shell, will be 
found only as fo many ugly, ili-made Blunders 
and Botches, when ftrictly brought to the Teft of 
good Glaffes. But we fhall find an Example re- 
markable enough in the prefent Cafe, if we only 
compare the beft of Clothing which Man makes 
for himfelf, with that given by the Creator for the 
covering of the irrational Creatures. Of which it 
may be faid, as our Saviour doth of the Flowers 
of the Field, Mat. 6. 29. That even Solomon in all 
his Glory was not arrayed like one of thefe. | 
~ But let us come to Particulars, and confider the 
fuitablenefs of the different Method the Creator 
hath taken in the Clothing of Man, and of the 
Irrational Animals. This Pliny (2) pathetically 
laments, and fays, It is bard to Fudge whether Na- 
ture bath been a kinder Parent, or more cruel Step- 
mother to Man. For, fays he, Of all Creatures, be 
alone is covered with other's Riches, wbereas Nature hath 


given 


(2) Cujws [Hominis} causa videtur cunéa alia genuiffe Natura, 
magna ¢y fava mercede contra'tanta {ua munera : ut non fit fate 
aftimare, Parens me!ior homini, an triftior Noverca fuerit. Ante 
omnia unum Auimantium cunédforum alienis velat opibus : cateri 
varie tegumentg tribuit, teflas, cortices, coria, fpinas, villos, fetas, 
pilos, plumam, pennas, fquamas, vellera, Truncos etiam arbore{que 
cortice, interdum gemino, a frigoribus ¢y calove tutata eft. Homi- 
nem tantum nudum, ¢y in nuda humo, natali die abjicit ad vagitus 
flatim dy ploratum, nullumque tot animalium aliud ad lachrymas, 
dy has protinus vite principio, Plin. Nat. Hift. L. 7. Proem. 


Let 
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Siven various Clothing to other Animals, Shells, Hides, 
Prickles, Shag, Briffles, Hair, Down, Quills, Scales, 
Fleeces ; and Trees fhe hath fenced with a Bark or two 
agai? the injuries of Cold and Heat. Only poor naked 
Man, hefays, is in the day of his Birth caft into the 
wide World, to immediate crying and fqualling ; and 
none of all Creatures befides, fo Joon to Tears in the 

very beginning of their Life. | 
Bat here we have a manifeft Demonftration of 
the Care and Wifdom of God towards his Crea- 
tures ; that fuch fhould come into the World with 
their Bodies ready furnithed and accommodated, 
who had neither Reafon nor Forecaft to contrive, 
nor Parts adapted to the Artifices and Workmman- 
fhip of Clothing: but for Man, he being endowed 
with the tranfcending Faculty of Reafon, and there- 
by made able to help himfelf, by having Thought 
to contrive, and withal Hands to effect, and fuffi- 
cient Materials (3) afforded him from the Skins 
and Fleeces of Animals, and from various Trees 
: and 


Let Seneca andwer this complaint of Pliny, although perhaps 
what he faich ‘might be more properly noted in another place ; 
Quifquig es iniquus aflimator fortis humane, cogita quanta nobis tri- 
uerit Parens nofter, quanto valentiora animalia fub jugum miferi- 
mis, quanto velociora affequamur, quam nibil fit mortale non fub 
actu noftro pofitum. Tot virtutes accepimus, tot artes, animum de- 
nique cui nihil non eodem quo intendit moments pervium eft, Syderie 
bus velociorem, &c. Senec. de Benef, |. 2. Cs 29. 

(3) Mirantur plurimi quomodo tute, y fané vivant homines in 
horrendis frigoribus plage Septentrionalis ; hancque levem queftionem 
ultra 30 annos audieram in Italia, prafertim ab AE thiopibus, ¢y 
Indis, quibus onerofus videtur veffitus fub Zond torrid 4, mmm 
Quibus refpondetur, —— Gaudet Indus multiplict plumarum genere, 
magis forfan pro Fegumento, quam neceffitate : rurfis Scytha villofo 
veflitu.—— Ita fub polo Arico adverfus asperrimas hyemes 
opportuna remedia facilitér adminiftrat [Natura] Ligna videlicet 
in maxima copia, ¢y leviffimo pretio, gy demum Pelles diver forum 
animalium, tam Sylveftrium quam domefticorum., Then he gives a 
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and Plants: Man, I fay, having all this Provifion 
made for him, therefore the Creator hath wifely 
‘made ‘him naked, and Jeft him to fhift for himfelf, 
being fo well able to help bimfelf, | 

| And 
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Catalogue of them, and faith, Quarum omnivm experti pellifices 
jta ingeniose noverunt mixturas componere, ut pulcherrimum deco- 
‘vem oftendat varietas, dy calidiffimum fomentum adjuncta mollities. 
Ol. Mag. Hift. I. 6. Cc. 20. ) | 
“" To'this guard againft the Cold, namely, of Fire and Cloth- 
ing, T hope the Reader will excufe me, if I take this opportunity 
‘of adding fome other Defenfatives Nature, (or rather the great 
Author of Nature,) hath afforded thefe Northern Regions: Such 
are their high Mountains, abounding, as Ol. Magnus faich, 
through all parts; alfo their numerous Woods, which befidés 
their Fire, do with the Mountains ferve as excellent Screens 
againft the cold piercing Air and Winds. Their vaft Quantities 
of Minerals and Metals alfo afford Heat, and warm Vapours, 
‘Minera Septentrionalium regionum fatis multe, magna, diverfe, ty 
opuleng fant, faich the fame curious and (for his time) learned 
‘Arch-bifhop, J 6. c. 1. and in other places. And for the 
warmth they afford, the Vulcano’s of thofe Parts are an evidence ; 
4s are alfo their terrible Thunder and Lightening, ‘which are ob- 
ferved to be the moft fevere and mifchievous in their Meralline 
Mountains, in which large Herds of Cattle are fometimes deé- 
ftroyed ; the Rocks fo rent-and fhattered, thar new Veins of 
Silver are thereby difcovered ; and a troublefome kind of Quin- 
fey is produced in their Throats, by the ftench and poifonous 
Nature of the fulphureous Vapours ; which they diffolve by drink- 
ing warm Beer and Buteer together, as Olaus tells us in the fame 
Book, Chap. 11. | 
“To all which Defenfatives, I fhall in the laft place add the 
warm Vapours of their Lakes ; fome of which are prodigioufly 
large, of 130 Italian Miles in Length, and not much lefs in 
Breadth ; alfo of their Rivers, efpecially the Vapours arifing 
From the Sea. Of which guard againft fevere Cold, we have 
Jately had a convincing Proof in the great Froft in 1708. where. 
in when England, Germany, France, Denmark, yea the more 
Southerly Regions of Italy, Switzerland, and other Parts fuffered 
feverely, Ireland and Scotland felt very little of it, hardly more 
than in other Winters , of the Particulars of which having givéa 
an Account in the Philof. Tranfack. Nr. 324: I fhall chicher be 
4 : es 7 tne 
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And a notable A& thisis of the Wifdom of God, » 
not only as the more fetting forth his Care and 
Kindnefs to them that moft needed his Help, the’ 
helplefs irrational Animals, and in his not over- 
doing his Work ; but alfo as it is mott agreeable to 
the Nature and State of Man (4), both on natural 
and political Accounts. ‘That Man fhould cloth 
himfelf is moft agreeable to his Nature, particularly 
(among other things) as being moft falutary, and 
moft fuitable to his Affairs. For by this means, 
Man can adapt his Clothing to all Seafons, to all 
Climates, to this, or to any Bufinefs. He can here- 
by keep himfelf fweet and clean, fence off man 
Injuries ; but above all, by this Method of Cloth. 
ing, with the natural Texture of his Skin adapted 
fo it, it is that that grand means of Health, name- 


ly, 


the Reader, But it feems this is what doth ordinarily befall 
thofe Northern Parts, particularly the Iflands of Orkney, of which 
the learned Dr. Wallace gives this Account: Here the Winters 
ave generally more fubject to Rain than Snow 5 nor doth the Froft 
and Snow continue fo long here as in other Parts of Scotland, byt 
the Wind in the mean time will often blow very boifteroufly, and 
at Rains fometimes, not by Drops, but by Spouts of Water, as if 
whole Clouds fell down at once. In the Year 1680, in the Month 
of June, after great Ti hunder, there fell Flakes of Ice near 4a Poot 
thick. Wall. Account of Ork. Chap. %. p. 4. From which laft 
Paflage I obferye, chat although, in thofe Pares, the Atmofphere 
near the Earth be warm, it is exceffively cold above, {0 as to 
freeze fome of thofe Spouts of Water in their defcent, into fuch 
great, and almoft incredible Maffes of Hail. And whence can 
this Warmth proceed, but from the Earth or Seq emitting Hear 
Sufficient to ftave off the Cold above ? Confult Book LU. Chap. ¢, 
jote 2. 
3 (4) Stout enim fi innata fibj Li. e. Homini] aliqua haberet are 
ma, illa ei fola femper adeffent, ita gy fi artem aliquam Natura 
fortitus effet, reliquas fané non haberet. Quia vero ei melius erat 
omnibus armis, omnibufque artibus uti, neutrum eorum a natura 


ipfi Propterea datum eft. Galen de Uf, Part. I, 1, c, 4. 


(3) Concerns 
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ly, Infenfible Per[piration (5) is performed, at leaft 
greatly promoted, without which an humane Body 
would be foon over-run with Difeafe. 

In the next place there are good political Rea- 
fons for Man’s clothing himfelf, inafmuch as his 
Induftry is hereby employed inthe Exercifes of his. 
‘Art and Ingenuity; his Diligence and Care are 
exerted in keeping himfelf fweet, cleanly, and 
neat ; many Callings and Ways of Life arife from 
thence ; and (to name no more) the Ranks and De- 
grees of Men are hereby in fome meafure rendered 
vifible to others, in the feveral Nations of the 
Earth. 

Thus it is manifeftly beft for Man that he fhould - 
clothe himfelf. can | 

But for the poor fhiftlefs Irrationals, it 1s a pro- 
digious AG of the great Creator’s Indulgence, that 
they are all ready furmfhed with fuch Clothing, 
as is proper to their Place and Bufinefs (6). Some 

covered 


— a: ee 


($) Concerning Infenfible Perfpiration, Sanforius obferves, that 
it much exceeds all the Senfible put together. De Stat. Meds 
Aph. 4+ That as much 1s evacuated by Infens. Per/piration in one 
Day, as is by Stoof in fourteen Days. Particularly that, in a 
Night’s time, about fixteen Ounces is commonly fent out by U- 
rine, four Ounces by Stool 5 but above forty Ounces by Jafenfible 
Per{piration. Aphor. §9,'60. That if a Man eats and drinks 8 J. 
ina Day, $/. of itis fpent in Infenfible Perfpivation. Se&. 1. Aphy 
6. And as to the times, he faich, Ad affumpto cibo 5 horis xb. 
circiter perfpirabilis — exhalave folet, a 5a ad t2am 31. circi- 
ter; 2124 ad 16am vix felibvam. Aph. 86. 

And as to the wonderful Benefits of Infenfible Per/piration, 
they are abundantly demonftrated by the fame learned Perfon, 
ubi fupra ; as a'fo by Borel/i in his fecond Part. de Mot. Ani- 
mal. Prop. 188. who faith, Necefjaria eff infenfililis Tran{piratio, 
ut vita Animalis confervetur. 

(6) Animantium vero quanta varietas eft ? quanta ad eam rem 
vis, ut in fuo quaque genere permaneant ? quarum alia cortis tecte 
funt, alia villis veftita, alta {pinis hirfutas pluma alias, alias 

a : fquamma. 
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covered with Hair (7), fome with Feathers (8), 
fome 
DELLE TIT LE LT LETTE OE EOE TEESE TPR ET SEE ce HAI 
Squamma videmus obduttas, alias effe cornibus armatas, alias had 
bere effugia pennarum. Cicer. de Nat. Deor. L. 2. : 
(7) From Malpighi’s curious Obfervations of the Hair, ¥ fhall 
note three things. 1. Their Structure is fiftulous, or tubular ; 
which hath long been a Doubt among the curious. Fiftulofum 
[effe Pilum] demonftrat luftratio pilorum a cauda dg colle Equoe 
rum, &ic.—-—~ pracipué fetarum Apri, qua patentiorem ex fiftulis 
compofitionem exhibent. Eft autem diétus Apri pilus cylindricum 
corpus quafi diaphanum——fiftularum aggerie conflatum, ey fpe- 
ciem columna ftriate pra fe fert. Componentes fiftule in gyrum 
Jituata in apice patentiores redduntur ; nam hians pilus in geminas 
dividitur partes, g¢y componentes minime fiftule libe< 
riores reddite manifeftantur, ita ut enumerari  poffint ; has 
autem 20, ¢y ultra numeravi, _Expofite fiftule 
tubulofe funt, ey frequentibus tunicis seat veefctitde fituatis, ve~ 
Luti valvulis pollent. Et quoniam Spine, in Erinaceis pracipui, 
&c. nil alind funt, quam duvi, ¢y rigidi pili, ideo, &c. And 
then he defcribes the Hedze-hog’s Spines, in which thofe Tubes 
manifeftly appear, together with medullary Valves and / Cells, 
not inelegant, which he hath figured in Tab. 16, at che end of 
his Works. a 
That which this fagacious, and not enough to be commended 
Obferver took notice of in the Struéture of Hair, and its parity 
to the Spines, I have my felf obferved in fome meafure to be’ 
true im the Hair of Cats, Rats, Mice, and divers other Animals ; 
which look very prettily when viewed with a good Microfcope. 
The Hair of a Moufe, (the moft tranfparent of any I have view- 
ed,) feems to be one fingle tranfparent Tube, with a Pich madé 
up of a fibrous Subftance running in dark Lines, in fome Hairs 
tranfverfly, in others fpirally, as in Fig. 14, 15, 16, 17. Thefe 
darker medullary Parts, or Lines I have cbferved, are no other 
than {mall Fibres convolved round round, and lying clofer toge- 
ther than in other Parts of the Hair. They run from the borrom 
to the top of the Hair, and I imagine ferve co the gentle Evacu- 
ation of {ome Humour out of che Body ; perhaps the Hair ferveg 
as well for the Infenfible Perfpiration of hairy Animals, as to 
fence againft Cold, and Wet. In Fig. 14, 16, is reprefented 
the Hair of a Monje, as it appears through a {mall Magnifier 3 
and in Fig. 15, 17, as it appears when viewed with a large 
Magnifier. | | | 
eon another Review, Timagine, that although in Fig. 14, 1, 
the dark Parts of the Pich feem to be tranfverfe, that they as well 
as in the two other Figures, run round in a {crew-like Fafhion. 
(8) See Boot “bap. a. Note 4, 5. vg (9) See 
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foine with Scales, fome with Shells (9), fome only 
with Skin, and fome with firm and ftout Arma- 
ture; all nicely accommodated to the Element in 
which the Creature liveth, and its Occafions © 
there (10). To Quadrupeds Hair is a commodious 
Clothing. Which, together with the apt Texture 
of their Skin, fitteth them for all Weathers, to le 
on the Ground, and to do the Offices of Man: 
and the thick and warm Furrs and Fleeces of o- 
thers, are not only a good Defenfative againft the 
Cold and Wet, but alfo a foft Bed to repofe them- 
felves in, and to many of thema comfortable co- 

vering to nurfe and cherifh their tender Y oung. 
And as Hair to Quadrupeds, fo Feathers are a3 
commodious a drefs to fuch as fly in the Air, to 
Birds, and fome Infects; not only a good guard 
againft Wet and Cold, and a comfortable Covering 
to fuch as hatch and brood their Young; but alfo 
moft commodious for their Flight. To which pur- 
pofe they are nicely and neatly placed every where 
on the Body, to give them an eafy Paflage through 
the Air (11), and to affift in the wafting their 
Body through that thin Medium. For which Ser- 
vice, 


(9) See Chap. 14. Note 3. 

(to) It is a fign fome wife Artift was the Contriver of the 
Clothing of Animals, not only as their Clothing varies as their 
Way of living doth ; but alfo, becaufe every part of their Bodies 
is furnifhed with proper fuirable Clothing, Thus divers Ani- 
mals that have their Bodies covered for the moft part with 
fhort, fmooth Hair, have fome Parts lefe naked, where Hair 
would be an Annoyance; and fome Parts befec with long Hair, 
as the Mane and Tail; and fome with ftiff, ftrong Briftles, as 
about che Nofe, and fometimes within the Noftrils, to guard off, 
or give warning of Annoyances. 

(:1) The Feathers being placed fromward the Head toward 
the Tail, in clofe and neat Order, and withal preened and 
drefled from the Oil-bag, afford as eafy a Paffage throngh eh 

Air, 


222 Of Animal's Clothing. Book IV. 
vice, how curious is their Texture for Lightnefs, 
and withal for Strength? hollow and thin for 
Lightnefs, but withal context and firm, for Strength. 
And where ’tis neceflary they fhould be filled, 
what a light and ftrong medullary Subftance is it 
they are filled with? By-which curious Contri- 
vances, even the very heavieft Parts made for 
Strength, are fo far from being a load to the Body, 
that they rather afhft in making it light and 
boyant, and capacitate it for Flight. But for the 
Vanes, the lighteft part of the Feather, how curi- 
oufly are they wrought with capillary Filaments, . 
neatly interwoven together (12), whereby they are 
not only light, but alfo fufficiently clofe and ftrong 
to keep the Body warm, and guard it againft the 
Injuries of Weather, and withal to impower the 
Wings, like fo many Sails, to make ftrong Im- 
pulfes upon the Air in their Flight (13). Thus cu- 
rious, thus artificial, thus commodious is the Cloth- 
ing of Beafis and Birds: Concerning which, more 

in proper place. | 
And no lefs might I fhew that of Reptiles and 
Fifhes (14) to be, if it was convenient to enlarge 
upon this Branch of the Creator’s Works. How 
well 


Air, as a Boat new cleaned and dreffed finds in its Paffage 
through the Waters. Whereas, were the Feathers placed the 
contrary, or any other way, (as they would have been, had they 
been placed by Chance, or without Art,) they weuld then have 
gathered Air, and been a great Encumbrance to the Paflage of 
the Body through the Air. See 300k VIT. Chap. 1. Note 2. 

(12) In BookVIT. Chap. 1. Note 5. There is a particular Ac- 
count of the Mechanifm of their Vanes, from fome nice Micro- 
fcopical Obfervations, and therefore I fhall take no farther No- 
tice of it here. 

(13) Vid. Borel. de Mot. Animal. Prop, 182. Vol. 4. 

(14) See Book LX. . 


(15) For 
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Well adapted are the Ammuli of fome Reptiles, and 
the Contortions of the Skin of others, not only to 
fence the Body fufficiently againft outward Inju- 
ries ; but to enable them to creep, to perforate the: 
Farth (15), and in a word, to perform all the 
Offices of their Reptile State, much better than any 
other Tegument of the Body would do? And the 
‘fame might be faid of the covering of the Inhabi-_ 
tants of the' Waters, particularly the Shells of fome, 
‘which are a ftrong guard to the tender Body that 
1s within, and confiftent enough with their flower 
Motion; and the Scales and Skins of others, afford- 
ing them an eafy and fwift Paffage through the 
Waters. But it may be fufficient to give only a 
hint of thefe things, which more properly belong 
to another place. 

Thus hath the indulgent Creator furnifhed the 
‘whole Animal World with convenient, fuitable 
Clothing. | " 


Q | 2. Let 


(18) For a Sample of this Branch of my Survey, let us chufe 
the Tegument of Earth-Worms, which we fhal! find compleatly 
adapted to cheir way of Life and Motion, beiag made in the 
moft. compleat manner poffible for terebracing the Earth, and 

-cfeeping where their Occafions lead them.. For their Body is 
made throughout of {mall Rings, and thefe Rings have a curious 
Apparatus of Mufcles, enabling chofe Creatures wich great Strength 
to dilace, extend, or contract their Annuli, and whole Body; 
-thofe Annuli alfo are each of them armed with fimall, ftiff, tharp 
Beards, or Prickles, which they can open, to lay hold on; or 
fhac up clofe to their Body: And laftly, under the Skin there 
Jiesa flimy Fuyce, that they emit, as occafion is, at cercain Per- 
forations between the Annuli, to lubricate the Body, and facili- 
tate its, Pafage into the Earth. By al! which means they are 
enabled with great fpeed, eafe, and fatety to thruft, and wedge 
themfelves into the Earth ; which they could noc do, had their 
Bodies been covered with Hair, Feathers, Scales, or fuch like 
Clothing of the other Creatures. See more concerning this Ani- 

“mal, Book LX. Chap. 1. Note ¥. 
(16) Ariftotle 
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2. Let us inthe next place take afhort View o 
the Garniture (16) and Beauty thereof. And her 
we fhall thus far at leaft defery it to be beautiful, 
that it ig Compleat and Workman-like. Even the: 
Clothing of the moft fordid Animal, thofe thate 
are the leaft beautified with Colours, or rather: 
whofe Clothing may regrate the Eye (17); yett 
when we come ftriéily to view them, and feri- 
oufly confider the nice Mechanifm of one Part, 
the admirable Texture of another, and the exact! 
Symmetry of the whole, we difcern fuch Strokes: 
of inimitable Skill, fuch incomparable Curiofity,, 
that we may fay with Solomon, Ecclef. RE Se [God} 
bath made every thing beauitful in his time. 

But for a farther Demonftration of the fuper-emi-- 
nent Dexterity of his Almighty Hand, he hath 
been pleafed as it were on purpofe to give furpri-. 
zing Beauties to divers Kinds of Animals. What! 
radiant Colours are many of them, particularly: 
fome Birds and Infects (18), bedecked with ! What: 
@ prodigious Combination is there often of thefe, . 
yea, how nice an Air frequently of meaner Co.. 

lours,, 


(16) Ariftotle in his Hift. Anim. 1. 3. ¢, 12. names feveral| 
Rivers that by being drank of, change the Colour of the Hair, 

(17) For ait example, let us take the Clothing of the Tortoife 
and Viper, becaufe by an incurious View it rather regrateth chan! 
pleafeth the Eye: but yec by an accurate Survey, wé find che: 
Shells of the former, and the Scales of the latrer to be a curious | 
piece of Mechanifm, neatly made, and fo compleatly and well 
put and tacked together, as to exceed any humane Compofiures., 
Of the latter, fee more in Book IX. Chap. 1. Note 3. 
_ (18) It would be endlefs to enter into the Particulars of the 
beautiful Birds and Infe&s of our European Parts ; but efpecially 
thofe inhabiting the Countries between the Tropicks, which are 


obferved as much to exceed our Birds in their Colours, as ours 
do theirs in’their Singing, 7 


(19) The 
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Jours (19), as to captivate the Eye of all Behol- 
ders, and exceed the Dexterity of the moft exqui- 
fite Pencil to Copy ? 

And now, when we thus find a whole World 
of Animals clothed in the wifeft Manner, the moft 
{uitable to the Element in which they live, the 
Place in which they refide, and their State and 
Occafions there ; when thofe that are able to fhift 
for themfelves are left to their own Difcretion and 
Diligence ; but the Helplefs well accoutered ‘and 
provided for; when fuch incomparable Strokes of 
Art and Workmanfhip appear in all, and fuch ini- 
mitable Glories and Beauties in the Clothing of 
others ; who can without the greateft Obftinacy 
and Prejudice deny this to be GO D’s Handy-work ? 
The gaudy, or even- the meaneft Apparel which 
_ Man provideth for himfelf, we readily enough own 
to be the Contrivance, the Work of Man: and fhall 
we deny the Clothing of all the Animal World be- 
fides, (which infinitely furpaffeth all the Robes of 
earthly Majefty ; fhall we, dare we deny that) to 
be the Work of any thing lefs than of an infinite, 
intelligent Being, whofe Art and Power are equal 
to fuch glorious Work! — ‘ 


(19) The Wryneck at a diftance is a Bird of mean Colour; 
neither are indeed its Colours radiant, or beautiful fingly con- 
fidered : buc in the Hand, we fee its light and darker Colours fo 
curioufly mixed tcgether, as to give the Bird a furprizing Beau- 
ty. The fame is alfo obfervable in many Infetts, particularly 


of the Phalana-kind. . 


Q 2 CHAP, 
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CHAP. XIIL | 
Of the Houfes, and Habitations.of Animals 


Hie in the laft Chapter as briefly as well I! 
could, furveyed the Clothing of «Animals, I) 
fhall in this take a view of their Houfes, Nefs,, 
their Cells, and Alabitations : another thing no lefs) 
neceflary to their Well-being than the iaft; and in) 
which the great Creator hath likewife fignalized his; 
Care and Skill, by giving Animals.an architecto-: 
nick Faculty, to build themfelves convenient places} 
of Retirement, in which to repofe and fecure them-: 
felves, and to nurfe up their Young. 

And here, as before, we may confider the cafe: 
of Man, and that of the Irrational Animals. Man 
having (as I faid) the Gift of Reafon and Under- 
ftanding, is able to fhift for himfelf, to contrive: 
and build, as his Pleafure leads him, and his Abi-. 
lities will admit of. From the meaneft Huts and| 
Cottages, he can erect himfelf flately Buildings, 
bedeck them with exquifite Arts of ArchiteCture, 
Painting, and other Garniture, enoble them, and 
render them delightful with pleafant Gardens, 
Fountains, Avenues, and what not? For Man there- 
fore the Creator hath abundantly provided in this 
- wefpect, by giving him an Ability to help himfelf,. 

And a wife Provifion this is, inafmuch as it is an 
excellent Exercife of the Wit, the Ingenuity, the 
Induftry and Care of Man. | 

But fince Ingenuity without Materials would be 
fruitlefs, the Materials ‘therefore which the Creator 
hath provided the World with for this very fervice 
of Building, deferves our notice. The great Vas 

rleties 
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rieties of Trees (1), Earth, Stones, and Plants an- 
fwering every Occafion and Purpofe of Man for 
this Ufe, in all Ages, and: Places, all the World 
over, 1s a great Aét of the Creator’s Goodnefs, as 
manifefting, that fince he had left Man to thift for 
himfelf, it fhould not be without fafficient Helps 
to enable him to do fo, if he would but make 
ufe of them, and the Senfe and Reafon which God 
had given him. : 7 
Thus fufficient Provifion is made for the Habita- 
tion of Man. | | 
And no lefs fhall we find is made for the reft 
of the Creatures ; who although they want the pow- 
er of Reafon to vary their Methods, and cannot 
add to, or diminifh from, or any way make Im- 
provements upon their natural way; yet we find 
that natural Inftin@, which the Creator’s infinite 
Underftanding hath imprinted in them, to be abun- 
dantly fufficient, nay, in all probability the very 
beft or only Method they can take, or that can be 
invented for the refpective Ufe and Purpofe of each 
peculiar Species of Animals (+). If fome Crea- 
tuges make their Nefts in Houfes, fome in ipa 
ome 


(1) ——Dant utile lignum | 
Navigiis Pinos, domibus Cedrofgue, Cupreffofque ¢ 
Hinc radios trivére Rotis, hine tympana plaujtris 
Agricola, ¢y pandas ratibus pofuére carinas. 
Viminibus Salices fercunde, frondibus Ulmi 5 
At Myrtus validis haftilibus, ¢y bona bello 
Cornus , Ityréos Taxi torquentur in arcus. - 
Nec Tilig leves, aut torno rafile Bucum, 
Non formam accipiunt, ferroque cavantur acufo 
Necnon ¢y torrentem undam levis innatat Alnus 
Miffa Pado: necnon ¢y apes examina condunt 
Corticibufque cavis, vitiofeque Iicis alve. 

| Virgil. Georg. L, 2; 
(t) See Chap. 15. and Book VIII. Chap. 6, 


O2:- (2) Many 
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fome in Shrubs, fome in the Earth (2), fome in 
Stone, fome in the Waters, fome here, and fome 
there, or have none at all ; yet we find, that that 
Place, that Method of Nidification doth abundant- 
ly anfwer the Creature’s Ufe and Occafions. They 
can there. fufficiently and well repofe, and fecure 
themfelves, lay, and breed up their Young. We 
are fo far from ‘difcerning ‘any Inconvemience in 
any of their refpective Ways, from perceiving any 
Lofs befall the Species, any decay, any perifhing 
of their Young; that in all probability, on the 
toe old. wat a3 > halk ov ileal gs) econtrary, 


2) Many of the Ve/p2-Ichneumones are remarkable enough for 
their Nidification and Provifion for their’ Young.  Thofe in 
Earth, who commonly have golden and black Rings round theif 
Alvi, having lined the little Cells they have perforated in the 
Earth, lay therein their Eggs, and then carry in to them Mag- 
gots from the Leaves of Treés, and feal them up clofe and neatly. 
And another Ichneumon, more of the Vefpa than Mufca-Ichneumon 
Kind, (having a little Scing:in its Tail, of a black Colour,) 
gave me the Pleafure one Summer of feeing it build its Neft in a 
little Holé in my Study-Window, | This it coated abour with an 
odoriferous refinous Gum, collected’, I fuppofe, from fome Fir- 
Tregs near > after which ir laid two Eggs, (I think che Number 
was,) and then carried in divers Maggots, fome bigger than it 
felf. Thefe it very. fagacioufly fealed clofe up into the Neft, 
Jeaving them there doubrlefs partly to affift the Incubation ; and 
efpecially for Food to the future Young; when hatched. 

_ Of this Artifice of thefe Ichneumons, Ariftotle himfelf takes no- 
tice, “Or SY Seiines Iyvevpoves xarvpuevos, Kc. As to- the Vee 
fpx called Ichneumones, (lefs than athers,) they kill Spiders, 
and carry them into their Holes, and having fealed them up with 
Dirt, they therein hatch, and produce thofe of the fame Kind. Hite 
An, 1.8. c¢.. 20... er yaad mnt 

‘To what hath been faid about thefe Ichneumon-Wafps, 1 hall 
add one Obfervation moge concerning the providential Struéture 
of their Mouth in every of their Tribes, viz. Their Jaws are not 
only very ftrong, bur nicely frzed, curved, and fer for: gnawing 
and fcraping thofe. compleat little Holes'they perforate in Earth, 
Wood, yea Stone it felf. ..  . a 


(3) wd 
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contrary, in that particular way they better thrive, 
are more fecure, and better able to fhift for, and 
help themfelves. If, for inflance, fome Beafts make 
to themfelves no Habitations, but lie abroad in the 
open Air, and there produce their Young ; in this 
cafe we find there is no need it fhould be other- 
wife, by reafon they are either taken care of by 
Man (3), or in no Danger, as other Creatures, 
from abroad. If others repofite their Young in 
Holes ‘(4) and Dens, and fecure themfelves alfo 
therein, it is, becaufe fuch Guard, fach Security is 
wanting, their Lives being fought either by the 
Hoftility of Man, or to fatisfy the Appetite of ra- 
pacious Creatures (5). If among Birds, fome build 
their Nefts clofe, fome open, fome with this, fome 
with another Material, fome in Houfes, fome in 
Trees, fome on the Ground (6), fome on Rocks 
and Crags on high, (of which God himfelf hath 
: Ae Pith y given 


(3) Tully having fpoken of the Care of fome Animals towards 
their Young, by which they are nurfed, and brought up, faich, 
Accedit etiam ad nonnulorum animantium, ¢y earum rerum quas 
Ferra gignit, confervationem, dy falutem, hominum etiam folertia 
G diligentia. Nam multe dy pecudes, dy ftirpes funt, que fine 
procuratione heminum falve effé non poffunt. Cicer. de Nat. Deor. 
_ (4) Prov. 30. 26. The Conies are but a feeble Folk, yet make 
they their Houfes inthe Rocks. 3 fk & 

(5) See Note 10. 

(6) It is a notable Inftin& which O/. Afagnus tells of the Galli 
Sylveftres in his “Northern Country, co fecure themfelves againft 
the Cold and Storms of the Winter. Cum nives inflar collium 
terra fuperficiem ubique cooperiunt, ramo{que arborum diutinus des 
primunt, ¢y condenfant, certos fructus Betule arboris —— in forma 
longi Piperis vorant, ¢y glutiunt indigeftos 5 idque tanta avidi~ 
Fate, ac quantitate, ut repletum guttur toto corpore majus appa- 
veat. Deinde partitis agminibus fee inter medios nivinen calles 
immergunt, prefertim in Jan. Febv. Martio, quando nives ut tur- 
bines, typhones, vel tempeftates graviffime e nubibus de(cendunt, 
Cumgue cooperta funt,—m certis hebdomadis ciba in guttuie col- 
CGS Gator 2! ee dell, 
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given an [nftance in the Eagle, Job. 39. 27, 28.) 
And fo among the) Infect and Reptile Kinds, if 
fome repofite. their Eggs or Young in the Earth, 
fome in Wood, fome in Stone, fome on one kind 
of Plant, fome on another, fome in warm and dry 
Places, fome in the Waters and moift Places, and 
fome in their own Bodies only, as fhall be {hewn 
in proper: place; in all thefe Cafes, it is in all 
probability the beft or only Method. the Animal 
can take & the Hatching and: Prodnétion of its 
Young, for their Supplies, Safety, or fome other 
inain point of their Being, or Well-being. This is 
manifeft enough in many Cafes, and therefore pro- 
bable in all. It is manifeft that fuch Animals, for 
inftance, as breed in the Waters, (as not only Fifh, 
bat divers. Infects, and other Land-Animals do,) 
that their Young cannot be hatched, fed, or nurfed 
up in any other Element. It is manifeft alfo, that 
Infecis which lay their Eggs on this, and that, and 
the other agreeable Tree, or Plant, or in Flefh, 
Oc. that it 1s -by that means their Young are fed, 
and nurfed up. And it is little to be, doubted. alfo, 
but that -thefe Matrixes may much conduce to the 
Maturation and Preduétion of the Young. And 
fo in all other the like cafes of Nidification, of 
Heat or Cold, Wet or Dry, Expofed or Open, in 
all probability this is the beft Method for the Ani- 
mal’s Good, moft falutary and agreeable to-its Na- 
ture, moft for its Fecundity, and the Continuance 
and Increafe of its Species ; to which every Species. 
of Animals is naturally prompt. and inclined. 


Thus 


lecto, egefto, dy vefumpto vivunt. Venatorum canibus non produn- 
ture——- Quod fi prajentiunt nivem imminere majorem, praditto 
frudlu, iterum devorato, aliud domicilium captant, in eoque manent 
ufque ad finem Martii, &c, O]. Mag. Hift. 1. 19. c 33. ( +e 
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Thus admirable is the natural Sagacity and In- 
ftin& (7) of the irrational Animals in the Conve- 
nience and Method of their Habitations. And no 
lefs is itin the Fabrick of them. Their archite- 
Gonick Skill, exerted in the Curiofity and Dexte- 
rity of their Works, and exceeding the Skill of 
Man to imitate; this, I fay, deferves ag much or 
more Admiration and Praife, than that of the moft 
exquifite Artift among Men. For with what ini- 
mitable Art (8) do thefe poor untaught Creatures 
lay a parcel of rude and ugly Sticks and Straws, 
Mofs and Dirt together, and form them into com- 
modious Nefts? With what Curiofity do they line 
them within, wind and place every Hair, Feather, 
or Lock of Wool, to guard the tender Bodies of 
themfelves and ‘their Young, and to keep them 
warm ? And with what Art and Craft do many . 
of them thatch and coat their Nefts without, to 
dodge and deceive the Eye of Spectators, as 
well as to guard and fence againft the Injuries 
of Weather (9)? With what prodigious pate do 
| ome 


ys 


(7) It isa very odd Story, (if ic be true,) which Dr. Lud. de 
Beaufort relates, Vir fide dignus narravit mihi, quod cum femel, 
animi gratia, nidum avicule ligno obturaffet, feque occultaffet, cu- 
pidus videndi quid in tali occafione preftaret , illa chm fruftra 
fepius tentaffet roftro illud auferre, cafus admodum impatiens, 
abiit, ey poft aligquod tempor fpatium reverfa eft, roftro gerens 
plantulam, qua obturamento applicatd, paulo poft, illud veluti te- 
Jum erupit tanta vi, ut difperfa impetu herbula ac occafionem ipft 
ab avicula ejus virtutem dijcendi, praeripuerit. Cofmop. divina. 
Set. 5. C. x. Had he told us what the Plant was, we might 
have given betrer Credic to his Story. 

(8) OF the Subrilry of Birds in Nidification, fee Pliny’s Nat, 
Hift, 1. 10. ce 33. = 5 
' (9) Among many Inftances that might be given of this Sub-_ 
rilty of Birds, and other Creatures, chat of the Jong-tailed Tit- 
‘moule. deferves Obfervation, who with great Art builds her Neft 
with Moffes, Hair, and che, Webs of Spiders, caft out from ris 
Ley tin oar Bi : ey Ww en 
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fome foreign Birds (10), not only plat and weave 
the fibrous Parts of Vegetables together, and curi- 
oufly tunnel them, and commodioufly form them 
into Nefts ; but alfo artificially fufpend them on 
the tender Twigs of Trees to keep them out of the * 
reach of rapacious Animals ? 

And fo tor Infe@s, thofe little, weak, thofe ten- 
der Creatures; yet, what admirable Artifts are they 
in this bufinefs of Nidification! With what great 
Diligence doth the little Bee gather its Combs from 
various Trees (11) and Flowers, the Wafp ate 

| | olid 


Finer, 


when they take their Flight, (fee Book VHT. Chap. 4» Note 5: ) 
with which the other Materials are ftrongly tied together. Ha- 
ving neatly buile, and covered her Neft with chefe Materials’; 
without, fhe chatcheth it on the top with the Mufcus arboreus 
ramofus, or fuch like broad, whitifh Mofs, ' co keep out Rain, 
and to dodge the Speétator’s Eye : and within, the lineth it with 
a great Number of foft Feathers ; fo many, that I confefs I could 
not but admire how fo {mall a Room could hold them, efpeci 
ally that they could be laid fo clofe and handfomly together 
to afford fufficient Room for a Bird with fo long a Tail, and fo 
mumerous an Iffue as this Bird commonly hath, which Mr. Ray 
faith, (Synopf. Method. Avium. P- 74.) Ova inter omnes aviculas 
numerofiffima ponit. See more of the Neft of this Bird’ from 
Aldrovand, in Willugh. Ornith, Pa 248, » rhe 
(10) The Neft of the Guirg tangeima, the Iéerus minor, and 
the Fupujuba, or whatever other Name the American Hang-Nefts 
may be called by, are of this Kind. Of which fee Willughby’s 
Ornith. Lib. 2. Chap. 8. §. 12, 13. Alfo Dr. Grew's Mufeum - 
( Reg. Soce Part 1. Seét. 4. Chap, 4. Thefe Nefts I have divers 
times feen, particularly in great Perfettion in our R. S. Repofi- 
tory, and 3n the.noble and well-furnifhed tufeum of my often 
commended Friend Dr. Sloane ; and at the fame time { could . 
not but admire at the neat Mechanifm of’ them, and the Saga- 
city of the Bird, in hanging them on the Twigs of Trees, to fe- 
cure their Eggs and Young from the Apes, the 3 
(11) J mention Trees, becaufe 1 have feen Bees gather the — 
Gum of Fir-Trees, which:ac the fame time gave me the Pleg- 
fure of {eeing théir way of loading their Thighs therewith. 


(52) Wales 
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folid (12) Timber; and with what prodigicus Geo- 
metrical Subtilty do thofe little Animals work 
their deep hexagorial Cells, the only proper Figure 
that the beft Mathematician could chufe for fuch a 
Combination of Honfes (13)! With with Accuracy 
do other Infeéts perforate the Earth (14), Wood, 
yea Stone it felf (15)! For which Service the com- 
pleat Apparatus of their Mouths (16) and Feet (17), 
edna, esti | deferves 


(12) Wafps at their firft coming may be obferved to frequent 
Pofts, Boards, and other Wood. that is dry and found, but ne- 
ver any that isrotten. Thefe they may be heard to fcrape and 
gnaw ; and what they fo gnaw off, they heap clofe cogether be- 
tween their Chin and Fore-Legs, until they have gotten enough 
for a’ Burden, which they then carry away in their Mouths, to 
make their Cells wich, ph’ Walaa 

(13) Circular Cells would have been the moft capacious, but 
this would by no means have been a convenient Figure, by rea- 
fon much of the Room would have been taken up by Vacancies 
between the Circles: therefore it was neceflary to.make Ufe of 
fome of the reétilinear Figures. Among which only three could 
be of ufe; of which Pappus Alexandrin thus difcourfeth, Cum 
igitur tres figura funt, que per feipfas locum circa idem punéum 
confiftentem replere poffunt, Triangulum feil. Quadratum ¢y Hexa- 
gonum, Apes illam qua ex pluribus angulis conftat fapientér deleze- 
runt, utpote fufpicantes eam plus mellis capere quam utramuss re- 
liquarum. Et Apes quidem ilud tantim quod ipfis utile eft cognof- 
cunt, viz. Hexagonum Quadrato ¢y Triangulo effe majus Cy plus 
Mellis capere poffe, nimirum aquali materia in conftrutionem uniufcn. 
jufque confumpta, Nos vero qui plus fapientia quam Apes habere profites 
mur, aliquid etiam magis infigne inveftigabimus. Collect, Math. L. 5, 
(14) See before, Note 2. Fe pe ere 

(18) See Chap. 11. Note 22. 

(16) See Chap. 11. Note 21. 

(17) Among many Examples, the Legs and Feet of the Mole- 
Cricket, (Gryllotalpa,) are very remarkable. The Fore-Legs are 
very brawny and’ ftrong ; and the Feet armed each with four 
flac ftrong Claws, together with a fmall Lamina wich two larger 
Claws, and a third with two little Claws: which Lamina 1s 
joynred cothe bottom of the Foor, to be extended, to make the 
Foot wider, of withdrawn within the Foot. Thefe Feet ate 
placed'to fcratch fomewhat fideways, as well as downward -_ 
ed re | ot J : ve y 3 j Bs the 
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deferves particular Obfervation, as hath been, and 
will be hereafter obferved. And further yet, with 
what Care and Neatnefs do moft of thofe little fa- 
gacious Animals line thofe their Houfes within, 
and feal them up, and fence them withoyt (18)! 
How artificially will others fold up the. Leaves of 
Trees and Plants (19), others houfe themfelves in 
Sticks and Straws, others glew light and floating 
' Bodies together (20), and by that Artifice make 
themfelves floating Houfes in the Waters, to tran- 


{pore 


the manner of Moles Feet, and they are very like them alfo in 
Figure. | 

ane of this nature Swammerdam obferves of the Worms 
of the Ephemeron. To this purpofe [to dig their Cells] the wife 
Creator hath furnifhed them (faith Ke) with fit Members. For, 
befides that their two Fore-L egs are formed fomewhat like thofe of 
the ordinary Moles, or Gryllotaipa, he hath alfo furnifhed them 
with two toothy Cheebs, fomewhat like the Sheers of Lobfters, 
which ferve them more readily to bore the Clay. Swammerdam’s 
Ephem. Vic. publifhed by Dr. Tyfon. Chap. 3. | 

(18) See the before-cited Note 2. ‘ 
(49) They are for the -moft pare fome ef the Phlene Tribe 
which inhabie the tunnelled, convolved Leaves that we meet 
with on Vegerables in the Spring and Summer. And jt js 4 
fomewhat wonderful Artifice, how fo fimall and weak a Creature, 
as one of thofe newly hatched Maggots, (for doubtlefs ic is they; 
not the Parent-Animal, that emits no Web, nor hath any textrine 
Art,) can be able ro convolve the ftubborn Leaf, and thea bind 
it, in thar neat round Form, with the Thread or Web it weaves 
rom its own Body; with which ir commoaly lines the convol- 
ved Leaf, and ftops up the two Ends, to prevene its own falling 
our, and Ear-wigs, and other noxious Animals getting in. . 

(20) The feveral forts of Phryganea, or Cadews in their Nym- 
pha, or Maggot-ftate, chus houfe themfelves ; one fort in Straws, 
called from thence Straw-Worms ; others in two or more Sticks 
laid parallel to one another, creeping at the bottom of Brooks 5 
others with a fmall- bundle of pieces of Rufhes, Duck-weed, 
Sticks, dc. glewed cogether, wherewith they float on the Top, 
and-can row. themfelves abour the Waters. Both thefe are cal- 
led Cod-bait. Divers other forts there are, which the Reader 


may 
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{port themfelves at Pleafure after their Food, or 
other neceflary occafions of Life? And for a Clofe, 
Jet us take the Scriptural Inflance of the Spider, 
Prov. 30. 28. which is one of the four little things 
which v. 24. Agur fays, is exceeding Wife. The Spi- 
der taketh bold with ber Hands, and is in Kings 
Palaces (21). I will note difpute the Truth of ong 
Englifb Tranflation of this Text, but fuppofing the 
Animal mentioned to be that which is meant ; it 
is manifeft, that the Art of that Species of Crea- 
tures in {pinning their various Webs, and the Fur- 
Niture their Bodies afford to that purpofe, are an 
excellent Inftin& and Provifion of Nature, fetting | 
forth its glorious Author. ; 


And 


may fee'a Summary of, from Mr. Willughby, in Raii Method. 
Infeé. p. 12. together with a good, though very brief Defcrip- 
tion of the Papilionaceous Fly, that comes fromthe Cod-bait Ca- 
dew. Iris a notable architettonick Faculty thefe Animals have, 
to gather fuch Bodies, and then to gluethem together; fome to 
be heavier than Water, that the Animal may remain at the bot- 
tom, where irs Food is, for which purpofe they ufe Stones, as 
well as Sticks, Rufhes, ¢s'c. and fome to be lighter chan Water, 
ro float on the Top, and gather its Food from thence. Thefe 
little Houfes look coarfe, and fhew no great Artifice outwardly ; 
but are well cunnelled and made within with a hard cough Pafte ; 
into which the hind part of the Maggor is fo fixed, thac it can 
draw its Cell after ic any where, without danger of leaving ic 
behind ; as alfo thruft ics Body ouc, co reach what ic wanteth ; 
or withdraw ic inco its Cell, to guard it againft Harms, 

(21) Having mentioned the Spider, I thall take this Occafion 
(although it be out of the way).co give an Inftance of the Poy- 
fon of fome of chem, Scaliger Exerc. 186. relates, that in Gaf- 
cony, his Country, there are Spiders of that virulency, that if a 
Man treads upon them, to crufh.them, their Poyfon will pafs through 
the very Soles of his;Shooes. Boy] Subril. of EHiav. c. go : 

Mr. Leenwenhoek pura Frog and Spider together into a Glafs, 
and having made the Spider fling the Frog divers times, the Frog 
died in about. amHour’s time, Philof, Tranfadi, Nre 272. 

In 
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And now from this fhort and tranfient View of 
the architeCtonick Faculty of Animals, efpecially 
the Irrationals, we may eafily perceive fome fupe- 
riour and wife Being was certainly concerned in 
their Creation or Original. For how ‘is it poffible 
that an irrational Creature fhould with ordinar 
and coarfe, or indeed any Materials, be ever able 
to perform fuch Works, as exceed even the Imita- 
tion 
nthe tenses eneennetennnesehepeenensieeenesnoe, 
in the fame Tranfaéion is a curious Accounr of the manner 
how Spiders lay, and guard their Eggs, viz. they emit them 
Not out of the hindisroif part of the Body, but under the upper 
part of her Belly near the hind Legs, ¢yc. Alfo there isan Ac- 
count of the Partsfrom which they emit their Webs, and di- 
cod other things worth Obfervation, with Cuts illuftrating the 
whole. 
Bur in Philof. Tranf. Nr. 22. Dr. Nath. Fairfax from §. Redi, 
and his own Obfervations thinks Spiders not Venemous, feveral 
Perfons, as well as Birds {wallowing them without hurt ; which 
Tsmy felf lave known ina Perfon of Learning, who was advifed 
to take chem medicinally at firft, and would at any time fwal- 
low them, affirming them to be fweet, and well tafted. And 
not only Innocuous, but they are very Salutiferous too in fome 
of the moft ftubborn Difeafes, if che pleafane Story in Moufet 
be true, of a rich London Matron, cured of a defperate Tympany 
by a certain Debauchee, that hearing of her Cafe, and that fhe 
was given over by the Doctors, went to her, pretending to be a 
Phyfician, and confidently affirming he could cure her ; which 
fhe being willing to believe, agrees with him for fo much Mo« 
ney, one half to be paid down, che other upon Cure. Upon 
which he gives her a Spider, promifing her Cure in three Days. 
Upon which, (not doubting but he had poyfoned her, and fear- 
ing he might be called to Account for it,) he gets out of Town 
as faft as he could. But inftead of being poyioned, fhe foon 
recovered. After fome Months the Quack gets privately ro 
Town, when he thought the Buftle might be over ; and enqui- 
ring how his Patient did, was informed ot her Cure ; and there- 
upon vifiting her, and making an excufe for his Abfence, he 
received his Pay with great Applaufe and Thanks, Mouf. Infed. 
| a ee 
Having {aid fo much of Spiders, 1 might here add their 
Flight: But of this, fee Book VIII, Chap. 4. Note 5. 
| Wie ean (1) Callens 
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tion of a rational Creature ? How could the Bodies 
of many of them (particularly the laft mentioned) 
be furnifhed with architeétive Materials? How 
could they ever difcover them in their Bodies, or 
know what Ufe to make of them ? We muft there- 
fore neceflarily conclude, that the Irrationals either 
have Reafon and Judgment, not only Glimmerings 
thereof, but fome of its fuperiour AGis, as Wifdom 
and Forefight, Difcretion, Art, and Care ; or elfe, 
that they are only paifive in the Cafe, and ad by 
Infling, or by the Reafon of fome fuperiour Be- 
ing imprinted in their Nature, or fome way or 
other (be it how it will) congenial with them. 
That they are Rational, or excell Manin Art and 
Wifdom, none furely will be fo foolifh as to fay. 
And therefore we muft conclude, that thofe excel- 
Jent Ends they purfue, and that admirable Art 
they exert, is none of their own, but owing to that 
infinitely wife and excellent Being, of whom it 
may be faid with reference to the Irrational, as 
~ well as Rational creatures, asit is, Prov. 2. 6. The 
Lord giveth Wifdom , out of bis Mouth cometh Know- 
ledge and Underftanding. 


CHAP. 
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CHAP. XIV. 
| Of Animal's Self-Prefervation. 


ope thus confidered the Food, Clothing, and 
Houfes of Animals ; let us in this Chapter 
take a Glance of another excellent Provifion the 
wife Creator hath made for the good of the Ani- 
mal World, and that is the Methods which all 
Animals naturally take for their Self-Prefervation 
and Safety. And here it is remarkable, (as in the 
Cafes before,) that Man, who is endowed with Rea- 
fon, is born without Armature, and is deftitute of 
many Powers which irrational Creatures .have in a 
much higher Degree than he, by reafon he can 
make himfelf Arms to defend himfelf, can contrive — 
Methods for his own Guard and Safety, can many 
ways annoy his Enemy, and ftave off the Harms 

of noxious Creatures. | 
But for others, who are deftitute of this fuper- 
eminent Faculty, they are fome way er other pro- 
vided with fufficient Guard (1), proportionate to 
their place of Abode, the Dangers they are like to 
| incur 


(1) Callent in hoc cunEa animalia, fciuntque non fua modo com- 
moda, verum Q9 hofiium adverfa ; norunt fua tela, norunt occa- 
fiones, partefque diffidentium imbelles. In ventre moll eft tenuif- 
que cutis Crocodilo : ideoque fe, ut territi, mergunt Delphini, fub- 
euntefque alvum illa fecant fpina, lin, Nat. Hift. 1. 8. ¢. 
256 


(2) Omnibus 
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‘incur there (2); and in a word; to their ereatelt 
occafions and need of Security. Accordingly fome 
‘dre fufficiently guarded againft ‘all common Dan- 
gers by their natural Clothing, by their Armature 
of Shells, or fuch like hard and impregnable Co- 
vering of their Body (3). Others deftitute of this 

R «shes Guard, 


. (2) Omnibus aptum eft Corpas Anima movibus dy facultatibys : 

— Equo fortibus ungulis dy juba eft ornatum (etenim velox ¢y fuper- 
bum dy genérofum eft animal.) Leoni autem, utpote animo(> bax 
feroci, dentibus ty uignibus validum. {ta autem ¢y Tauro gy 
Apro ; ili enim Cornua, huic exérti Dewites: ~——_ Cervo autein 
“y Lepori (timida enim fant animalia’) velox corpus, fed inerme. 
Timidis enim velocitas, arma audacibus ‘conveniebant, ~-—— Ho« 
mini autem (fapiens. enim eft 


) manus. dedit, infrumen- 
um ad omnes artes neceffarium, pact non ‘minus quam bello ido- 
‘neum. Non ititur indiguit Corun fibi. inmate, cum imeliora Corni= 
bis arma manibus, quandocunque volet, polfit. accipere : etenim 
Enfis ¢y Hafta mijora fant Arma, fy ad tacidendum promptio- 
¥4.——— Neque Cornu, neque Ungutl 2 quicquam nifi cominus agere 
“poffant ; Hominum vero arma eminks juxta ac. cominis agunt é 
Lelum quidem Cy jagitta magis quain cornua.——~— Non igitur eff 
‘nudus, neque inermis, —— fed ipfi eft Thorax ferreus, quando- 
tunque libet omnibus Coriis difficilius fauciatu ofganum. inne Neg 
Thorax folum fed. ¢y¢ Domus, ¢ Murus, ¢y Turris, &c. Galen 
de Uli. Part. 1. 1. ¢..2. any 

(3) Shells deferve a place in this Survey, upon the Accoune 
Of cheir great Variety, the curious ard uncouth Make of fome, 
‘and the beauriful Colours aad pretty Ornaments of others: bur it 
‘Would be endlefs to defcend to Particulars. Omicting others, I 
Thall therefore only cake'Notice of the Tortcife-Shell, by reafona 
great deal of Dexterity, appears even in the fimplicicy of chac 
Animal's Skeleton, Fort, befides, that the Shell is a ftout guard 
to the Body, and affords a fate Retreat to the Head, Legs, and 
Tail, which it withdraws wichin the Sheil upon any Danger, 
befidesthis, I fay, the Shell fupplieth the place of all the Bones 
3h che Body, excepr thofe of the exereme Parts, the Head, and 
Neck, and ‘the four Legs, and Tail. So that ar firft fight, ic is 
Yomewhar furprizing to fec a compleat Skeleton confifting of fo 
dinail a namber of Bones, and they abundantly fofficient for the 


Creature’s ufe. 


R | (4) Dente 
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Guard, are armed, fome with Horns'(4), fome 
with fharp Quills and Prickles (5), fome with 
Claws, fome with Stings (]) ; fome. can fhift and 

| | change 


(4) Dente timentur Apri ; defendunt cornua Tauros: : 

Imbelles Dama quid nifi prada fumus ? Mart.1.43.Epig. 946 

(5) The Hedghog bemg an helplefs, flow, and parient Ant- 
mal, is accordingly guarded wich Prickles, and a Power of rol- 
ling it felf in them. Clavjs terebrari fibi_pedes, dx difcindi vif- 
cera patientiffime ferebat, omnes eultri iffus fine gemitu plu{quam 
Sartana nobilitate concoquens. Borrichius in Blaf. de Echino. 
Panniculum carnofum amplexabatur Mufeulis pané circulars, ad- 
miranda fabrice, lacinias fuas ad pedes, caudam, caput, varie ex- 
porrigens, cujus miniflerio Echinus fe ad arbitrium in ovbem cone 

trabit. A. Dan. in Blafio. . 

Ifte licet digitos teftudine pungat acuta, 2 
Cortice depofito mollis Echinus erit. Martial. L. 13. Epigr. 86. 
(|) The Sting of a Wafp, or Bee, &c. ts fo pretty a piece of 
Work, that ic is worth caking Notice of. fo far as I have noe 
found others to have fpoken of it. Others have obferved che 
Sting to be an hollow Tube, with a bag of fharp penecrating 
Juyce (its Poyfon) joined to the end of it within the Body of 
the Wafp, which is, im Stinging, injetted into the Flefh through 
the Tube. But there are befides this, two fmail, fharp, bearded 
Spears, lying within this. Tube or Sting, asinaSheach. In a 
Wafp’s Sting I counted eight Beards on the fide of each Spear, 
fomewhat Itke the Beards of Fiff-hooks. Thefe Spears in the 
Sting, or Sheath lie one with ics Poine a little before that of the 
other ; as is reprefented in Fig. 21. to be ready (I conceive) to 
be firft darted into the Fleflt; which being once fixed, by means 
of its foremoft Beard, the other then ftrikes in too, and fo 
they aicernately pierce deeper and deeper, their Beards raking 
more and more hold inthe Flefft; after which the Sheach or. 
Sting follows, to convey the Poyfon, jnto rhe wound. Which 
that it may pierce the betrer icisdrawa into a Point, wich a fmall 
flic a Tittle below that Point, for the rwo Spears to come out ate 
By means of this pretty Mechanifim in che Sting it is, that che 
Sting when out of the Body, and parted from ir, is able to 
pierce and fting us : and by means of the Beards being lodged 
deep in the Flefh, tt comes to pafs rhat Bees ‘eave their Stings 
behind’ them, when they are difturbed betore they have time 
to withdraw their Spears into their Scabbard. In Fig. 21. is 
reprefeuress. 
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change their Colours (6), fome can make theit 
efcape by the help of their Wings, and others by 
the fwiftnefs of their Feet, fome can fcreen theme 
felves by diving in the Waters, others by tinging 
and difordering the Waters (7) can make their 
efcape ; and forme can guard their Bodies even in 
the very Flames, by the Ejection of the ea of 

theix 


reptefented the two Spears as théy lie in the Sting. In Fig. 22% 
the two Spears are reprefented when fqueezed out of their Scab- 
bard, the Sting ; in which latter, Fig. Aco is the Sting, cd, and 
be the two-bearded Spears chruft our. ae en ee 

(6) The Chameleon is {ufficiently famed on this Account. Be- 

ides which, Pliny tells usof a Beaft as big as an Ox; called the 
Tarandus, that when he pleafeth affumes the Colour of an Affe, 
and Colorem omnium fruticum, arborum, florum, locorumque reddit 
“Wi quibus latet metuens, ideoque raro capitur. Plin. 1. 8. c. 34. 
: How true this is there may be fome Reafon to doubt; but if 
any Truth be in the Story, it may be from the Animals chufing 
‘uch Company, or Places, as are agreeable to its Colour: as I 
‘Fave feen in divers Caterpillars, and cther Infe&ts, who I be- 
Hieve were not able to change their Colour, from one Golour to 
another, yet I have conftantly obferved to fix themfelves to fuch 
things as were of the fame Colour ; by which means they dodge 
the Spe‘tator’s Eye. Thus the Caterpillar that feeds on. Elder, 
T have more than once feen fo cunningly adhering to the {mall 
Branches of the fame Colour, that it might be eafily miftaken 
for a fmall Stick, even by a careful View. So a large greew 
Caterpillar that feeds on Ruckthorn, and divers others. To 
which I may add the prodigious Sagacity of the Ichneumon-Flies 
that make che Kermes, (for of that Tribe all I ever faw, are,} 
how artificially they not only inclofe their Eggs wichin thar 
gummy Skin or Shell, but alfo fo well humour the Colour of 
the Wocd they adhere to by various Streaks and Colours, chat ie* 
is nor eafy to diftinguifh chem from the Wood it feif. _ 

(7) Contra metum dy vim, fuis fe armis queque defenditi Core 
nibus Tauri, Apri déntibus, morfu Leones, alia fuga fe, alia occul- 
tatione tutantur: atraménti effufione Sepia, torpove Torpedincse 
Multa etiam infectantes odoris intollerabili feditate depellunt. Cis 
cer, de Nat. Deor. L. 2. 
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their Bodies (8), fome by their accurate Smell, 
Sight, or Hearing, can forefee Dangers (9); others by 
their natural Craft can prevent or efcape them (10). 
others by their uncouth Noife (11), by the horrid 
Afpect, and ugly Gefticulations of their Body (12) 5 
and fome even by the Power of their Excrements,: 
and their Stink (13) can annoy their SPAY, and, 

ecure 


(8) AKnight called Corvini ar Rome, caft a Salamander into 
the Fire, which prefently fwelled, and then vomited ftore of 
thick flimy Matter, which put ove the Coals, to which the Saaz. 
Jamander prefencly retired, pucting them out again in che fame 
manner, as foon as they rekindled, and by this means faved it 
felf from the force of the Fire for the fpace of two Hours. After 
which it lived nine Months. Vid. Philo/. Tranfacdt, Nr. 2. it 
Lowth. Abridg, Vol. 2. p. 8¥6. 

(9) Pliny gives an Inftance in each, f. 10. c. 69. Aguile cla- 
vins cernunt, (quam homines;] Vultures fagaciis ‘odorantur : li- 
quidins audiunt Talpe obrute terri, tam denfo atque furdo nature 
elemento. | ; 

(10) The Doubling of the Hare before fhe goes to Form, there- 
by to dodge and deceive Dogs, although a vulgar Obfervation, 
¥5 a notable Inftin@, for an Animal lefs famed for cunning than 
the Fox, and fome others. ba) 

(14) Te is natural for many Quadrupeds, Birds, and Serpents,. 
not only to put on a torvous angry Afpect, when in Danger ; buty 
alfo to fharl, hifS, er by fome other Noifé deter their Adver=. 
Vary. “ua 

(12) The Fynx or Wryneck, although a Bird of very beautiful 
Feathers, and comfequently far enough from being any way. ter-. 
rible; yet being in Danger, hath fuch odd Contortions of ifs 
Neck, and Motions of its Head, that I remember have {cared 
me, when IT was a Boy, from taking their Nefts, or touching. 
the Bird ; daring no more to venture my Hand into their Holes, 
than if a Serpent had lodged in ir. 

(43) Bonafus tuetur fe calcibus ¢y flercore, quod ab fe quater- 
és paffibus (crium jugeram longitudine, Plin. Nat. Hift 1. 8. 
c. 15.) ejaculatur, quod’ fete comburit adeo ut deglabrentur canes 
Ray Synopf. Quads. , ° | 


Cameles | 
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fecure themfelves: And againft fome (14) the Di- 
wine Providence it felf hath provided a Guard. | 

By fuch Shifts and Means as thefe, a fufficient 
Guard is mimftered to every Species of Animals, 
in its proper re{pective Place ; abundantly enough 
to fecure the Species from Deftruction, and to keep 
up that Balance, which Ihave formerly fhewed, 
is in the World among every, and all the Species 
of Animals ; but yet not enough to fecure Indivi- 
duals from becoming a Prey to Man, or to other 
: 3 Creatures, 


Camelus Peruvianus Glama_ difus neminenr offendit, fed miro 
adtmodum ingenio fe ab illata vindicat injuria, nimirum vomitu vel 
cibi, vel humoris in vexantem retrorfum cum impetu ejacudato, ob 
protenfam colli longitudinem. 1d. ib, p. 146. [Ppa 

Vzquiepatl, (Anghicé Squnck Pref.] and one that I faw they 
falled a Stonck) cum quis eam infectatur, fundit cum ventvis cree 
pit halitum fetidifimum’s quin ipfa tota teterrimum échialat odow 
rem, ¢y urina ftercujque eft fetidiffimum, atque adeo peftilens, ut 
nibil fit veperive in noftro orbe, cui in hac ve poffit comparari : quo 

t, ut in periculo conftituta, urinam ¢y faces ad 8 pluriumve paf- 
fuum intervallure ejiciat, hoc modo fe ab omnibus vindicans injus 
vis, ac vefles inficiens maculis Lyteis indelebilibus, ¢y nungaam 
fate per(pirante odore': alias innoxium. Animal eduleque, hie fold 
ratione horrendiffimum. Ad. ib. p. 182. 

Si Accipiter Ardeam in fublimi moleftat, flercore immiffo in. pen- 
nds ejus, eas putre'cere facit : uti Solinus feribit de Bonafo, &ce 
fta dy Lupus urinam {pargit in perfequentem, Olaus Mag. Hift. 
1. 19. c. 14. ines | Tat 

\ (14) Thus againft the Crocodile, which can catch its Prey only 
before ir, not on one fide. So the Sark, of which take my 
often commended Friend Dr. Sloane’s Obfervation : It hath this 
particular to it, mith fome others of its own Tribe, that the Mouth 
# in its under Part, fo that it muft turn the Belly upwards to 
prey. And was it not for that time that it is in turning, in which 
the purfued Fifhes efcape, there would be nothing that could avoid 
it , for it is very quick in Swimming, and bath a vaft Strength, 
with the largeft Swallow of any Fifh, and is very devouring. Sloane's 
Voyage to Jamaica, pag. 23. Saf . 


R3 | (15) See 


Creatures, as their Neceflities of Life require. To 
which purpofe the natural Sagacity and Craft of 
the one in entrapping (15) and captivating, being 
in forme Meafure equivalent to that of the other in 
evading, is as excellent a means for the maintain- 
ing the one, as preferving the other ;' and if well 
confidered, argnes the Contrivance of the infinitely 


i 


wife Creator and Preferver of the World. | 


Feet cle 


CHAP. XV. 
Of the Generation of Animals. 


Sp aRE is now only one thing more of the 
ten Things in common to Animals, and that 
is what relates to their Generation (1), and Confer- 
ae Varacaene ; toa hese USE ee aay an Oe Aa * vation 


(15) See Chap. 11. Note 57. - 

(1) Spontaneous Generation is a Doétrine fo generally explod- 
éd, that U fhall not undertake the difproof of ir. ' Ic is: fo evi- 
dent, that all Animals, yea and Vegerables‘ tod, owe their Pro- 
duction to Parent-Animals and Vegetables, that I have often ade 
mired at the Sloth and Prejudices of the ancient Philofophers, 
in fo eafily taking upon truft the Ariftotelian, or rather the 
Egyptian Doctrine of Aiquivecal Generation ; chat when they 
faw flies, Frogs, and Lice, tor inftance, to be Male and Female, 
and accordingly to engender, lay’ Eggs, dye. ‘they’ could ever 
imagine any of thefe Creatures fhould be fpontancoufly produ- 
ced, efpecially in fo Romantick a manter, as inthe Clouds 5 as 
they particularly thought Frogs ‘were, and that they dropped 
down in Showers of Rain. For an anfwer to this cafe of Frags, 
J thal refer co a Relation of my own, which my late moft inge- 
vious ard learned Rriend, the great Mr. Ray requefted of me 
and was vleafed to publith jn his laft« Edition of his Wifdom’ o 
tod mahigicd, Se, B. 368s me uuit ka TEE ge TS 
SMP eikye eg Pe OW gw. Bug 
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‘But fome will yet affert the Raining of Frogs ; among which 
the curicus Dr. Plot is fomewhat of this Opinion ; telling us of 
Frogs found on the Leads of the Ld Affon’s Gatehoufe at Tixal in 
Stafford (hire, which he chinks by fome fuch means came there, 
as alfo on the Bowling-Green frequently after a Shower of Rain. 
Bors Flift. Staff.c. t..§. 47. °° | 

But we may take a Judgment of this, and an Hundred fuch- 


- fike Reports, to be met with in confiderable Authors, from other 


the like Reports thar have been better inquired into. In a Scars 


city in Silefia, a mighty Rumour was fpread of its raining 


Millet-Seed. But che Matter being*enquired into, “ewas found co. 
be only the Seeds of the Ivy-leaved Speedwel, or {mall Henbit 


growing in the place in great plenty. Ephe. Germ. An. 3. Objer. 


40. So inthe Archipelago it was thought Afhes were rained, 
Ships being covered therewith at one Hundred Leagues diftancee 
But in all probabilicy ic was from an Eruption of Vefuvius, that, 
‘then happened. About Warmifler in Wilts, twas reported it 
rained Wheat. But an ingenious Obferver, Mr. Cole, found it to 
be only Ivy-Berries blown thither in a confiderable Quantity by 
a Tempeft. In the Year 1696. at Cranftead near Wrotham in 
Kenf, a Pafture-Field was overfpread with little young Whitings, 
fuppofed to-fall from the Clouds in a Tempeft of Thunder and 
Rain. Bur doubtlefs chey were brought thither with Waters 
from the Sea, by the Tempeft.. Vid. the fore-commended Mr. 
Lowth. Abridg. Phil. Tranf. V. 2. ps 143, 144. | 

Neither needeth it to feem ftrange, that Afhes, Ivy Berries, 
{mall F fhes, or young Frogs, (which yet may have fome other 
Conveyance,) fhould be thus tranfporced by tempeftuous Winds, 
contidering to what Diftance, and in what Quantities the Sea- 
Waters were carried .by the Great Storm, Nov. 26. 1703. of 
which an ingenious Friend fene me thefe Accounts from Lemes 
in Suffex, viz. That a Phyfician travelling {oon after the Storm, 
to Tifehurft, twenty Miles from the Sea, a he rode along plucké 
fome Tops of Hedges, and chawing them, found them Salt: that 
fome Grapes hanging on the Vines at Lewes, were fo too ; that 
Mr. Williamfon, Refor of Ripe, found the Twigs in his Garden 
Salt the Monday after the Storm, and others obferved the fame 
aWeek after; that the Grafs of the Downs about Lewes, was fo 
Salt, that the Sheep would not feed till Hunger compelled them s 
and that the Miller of Berwick, (three Miles from the Sea,) ate 
fempting, with his Man, to [ecure his Mill, were fo wafhed with 
Flafhes of Sea-water, like the Breakings of Waves againft the 
Rocks, that they were almoft flrangled therewith, and forced $0 


give over their Attempt. 
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vation of their Species (2) by that means. . It would 
not be feemly to, advance far in this admirable 
Work of God ; neither fhall I ae all infift upon: 
that of Man for the fame reafon. And as for the 
Irrationals (3), F fhall confine my felf to thefe five 
Matters. | Losin he eine (eae ay 


1. Their 


I called this Do&rine of Aquivocal Generation, an Egyptian 
Doctrine, becaufe probably it had its Rife in Gigypt, to falve the 
Hypothefis of che Production of Men and other Animals out of 
the Earth, by che help of the Sun’s Heat. To prove which, the 
Egyptians, (as Diodor.. Sicul. faith,) produce this Obferuation, That 
about Thebes, when the Earth is moiftened by the Nile, by. the in- 
tenfe Heat of the Sun, an innumerable multitude of Mice, do 
Spring out. ‘From whence he infers, thar’ all kind of Animals 
might as well at firft come likewife our of the Earth. And 
from thefe the learned Bifhop Stillingfleet thinks other Wri+ 
ters, as Ovid, Mela, Pliny, &c. have, without examining its 
Truth, taken up the fame Hypothefis. 'V. Stillingfeet’s Orig. Sacr. 


Part 2. Book I. Chap. 1. gee 

The before-commended Dr. Harris, from the Obfervations 
of Dr. Harvey, Sr.' Malpighi, Dr. de Graaf, and Mr. Leewen- 
hoeck infers three Things concerning Generation as highly pro- 
bable. 1. That Animals ave ex Animalculo. 2. That the Ani~ 
malcules are originally in femine Marium, ¢g non in Feminis. 3. 
That they can never came forward, or be. formed into Animals of 
the refpedive Kind, without the Ova in Feminis. His Proofs 
oe llinftrations, fee under the word Generation in his Lex. T echi, 
ones? a “ Rye | : 
(2) AE certé Natura, fi feri potuiffet, maximé optalfet fuuta 
Opificium effe immortale : quod chm per materiam non licevet (nam 
quod ex carne ‘eft compofitum, incorruptibile effe non poteft) 
fijidium quod potuit ipft ad immortalitatem eft fabricata, fapi- 
entis cujufdam urbis conditoris exemplo, &c. Nam mirabilem quan- 
aam vationem invehit, quo modo in demortui'animalis locum, novum 
aliud fufficiat. Galen de Uf. Pare. I. 14. c. 2, : 
' °(3) Animantia-Bruta Obftetricibus non indigent in edendo Partu, 
cum -indita Nature vi Umbilicus feipfum occludat. Ol. Rudbeck 
in Blafi Ana. Felis, 9) 6 0 pps ei 


(4) Chaps 


a*e 


‘Young are the beft for that purpofe ; Waters (6) 
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1. Their natural Sagacity in chufing the fitteft 
Places to repofite their Eggs and Young. | 
‘5. The fitteft Times and Seafons they make Ufe. 
of for their Generation. an 


3. The due and ftated Number of their Young. . 
4. Their Diligence and earneft Concern in their: 
Breeding up. Vike : Celie 
~-y, Their Faculty of feeding them, and their Art 
and Sagacity exerted therein. ee 
~~ y. The natural Sagacity of irrational Animals 
in chufing the fitteft Places to repofite their Eggs 


and Young. Of this I have given larger Hints 
already than I needed to have done, when I {pake 
of the Architecture (4) of Animals, intending then 
to have wholly pafled by this Bufinefs of Genera- 
tion. I fhall therefore now only fuperadd a few 
other Inftances, the more to illaftrate this mat- 
ter. fear | 

” Te hath been already fhewed, and will hereafter 
(3) further appear, that the Places in. which,the fe- 
veral Species of Animals lay up their Eggs and 


for 


(4) Chap. 13. 

(5) Book VEE. Chap. 6. 

(6) The Ephemevon, asic is an unufual and fpecial Inftanee of 
ghe Brevity of Life, fol take to be a wonderful Inftance of the 
fpecial Care and Providence of God in the Confervation of the 


Species of that Animal. For, r, As an Animal, whofe Lifetis 


deterinined in about five or fix Hours time, (viz. from about fix 
inthe Evening, till about eleven a Clock at Night,) needs na 
Food ; fo neither doth the Ephemeron eat, after ic is become a 
Fly, 2. As to its Generation. In thofe five Hours of its Life, ir 
performs ‘thar, and ail other neceffary Offices. of its Life, 
For in the beginning of its Life, ic fheds its Coat ; and that be- 
jng done, and che poor litt'e Animal thereby rendered Light and 
Agile, ic {pends the reft of its fhore time in frisking over the 
do,7 % poy Spite, (4 ; ; Watess, 
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for one, Flefh for another, Holes in Wood (7), 
Earth, or Stone (8) for others, and Nefts for others ; 
and we fhall find, that fo ardent is the Propenfity 
of all Animals, even of the meaneft Infe@s to get 
a fit place for the Propagation of their Young, 
that, as will hereafter appear, there is {carce any 
thing that efcapeth the Inqueft of thofe dittle fubtile 
Creatures. But befides all this, there are two or 
three things more obfervable, which plainly argue 
the Inftinct of fome fuperiour rational Being. As, © 

i. The compleat and neat Order which man 
Creatures obferve in laying up their Seed or Eggs 
in proper place. Of which I fhall {peak in another 
place (9). | | ; 

2. The fuitable Apparatus in every Creature’s 
Body for the laying up its Eggs, Seed, or Young 
in their proper place. It would be as endlefs as 
needlefs to name all Particulars, and therefore an 
Inftance or two of ‘the Infe& Tribe may ferve tor a 
Specimen in this place, till I come to other Par- 
Yiculars. Thus Infeas, who have neither Feet a- 
dapted to {cratch, ‘nor Nofes to dig, nor can make 
jad artificial 


Waters, and at the fame time the Female droppeth her Eggs ow 
the Waters, and the Male his ~pern on them to impregnare 
ghem. Thefe Eggs are fpread: abotir by the Waters, defcend to 
the bottom by their owa Gravity, and are hatched: by the warmth 
of the Sun into little Worms, which make themfelves ‘Cafes in 
the Clay, and feed on the faine withour any need of parental 
Care. Vid. Ephem. vita, tranflated by Dr. Tyfon from Swame 
merdam. See alfo Book VIII. Chap. 6. Note 17. 

(7) V. Chap. 13. Note 2. and Book VIIT. Chap. 6. 

(8) The Wornis in Chap. 11. Note 22, breed in the Holes, 
they gnaw in Stone, as is manifeft from their Eggs found 
thereia. | , oa 

(9) See Book VIII. Chap. 6 Note 16, 


(10) Many 
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artificial Nefts to lay up their Young ; yet what 
‘abundant amends is there made gy in the pow- 
i they have, either ‘to cated fhe, fedamer £40), 


pa = <cabemy SS wrap Seer ks 


(10) Many, if noc moft Flies, efpecially thofe of the Flefb- 
Fly-kind, have a Faculty of extending their Uropygia, and 
thereby are enabled to thruft their Eggs into convenient Holes, 
and Reepracles for their Young, in Flefh, and whatever elfe 
they Fly-blow. But none more remarkable than the Hovje Fly, 
‘called by Pennius in Monffet, (p. 62.) Sxoasse@, i. e. Curvi- 
cauda, and thie Whame or Burrel-Fly, which is vexatious to Horses 
jn Summer, not by flinging them, but on'y by their bombylious 
Noife, or tickling them in laying their Nits, or Eggs on their 
Hair; which they do in a very dextrous manner, by chrofhing 
‘out their Uropygiz, bending them up, and by gentle, flight 
Touches, fticking the Eggs to the Hair of the Legs, Shoulders, 
and Necks, ‘commonly of Horfes ; fo chat Horfes which go a- 
‘broad, and are feldom dreffed, are {somewhat difcoloured by 
the numerous Nits adhering to their Hair. | | 

Havitig mentioned fo much of the Generation of this Infett, 
alshough it be a little our of the way, I hope J fhall be excufed for 
taking Notice of the long-tailed Maggot, which is the Produtt of 
thefe Nits or Eggs, called by Dr. Plor. Eruca glabra, (or rather 
Eula Scabra,it fhould be} cavdata aquatico-arborea, it being tound 
in the Water of an hollow Tree. This I mention, as being a_ 
fingular and remarkable Work ‘of God, noc fo much for ics 
being utterly unlike to ics Parent Bee-like-Fly, as for the wife 
Provifion made for it by its long Tail: which is fo joynred 
at ceftain diftances from the Body, as thar ie can be with- 
drawn, or fheathed one Part within another to what length the 
Maggor pleaferh, fo as to enable ir to reach the botcom of very 
fhallow, or deeper Waters, for the gathering of Food. At the 
‘end of this tapering Tail is a Ramiftcation of Fibrillz, or fmali 
‘Hairs, reprefenting (when fpread) a Star; wrth the help of 
which fpread ‘out on the top of the Wacers, ir 1s enab.ed to 
Hang, making by chat means a fma!l Depreffion cr Concavity 
On the Surface’ of the Water. In the midft of this Star, f 
imagine the Maggot takes in Air, there being a Perforation, 
which with a Microfcope I could perceive to be open, and 
By the Star to be guarded againft the Incurfion of the Wa- 
iy | ped By gee 7 in rig ae 
+e de 


(11) The 
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and thereby reach the commodious Places they 
could not otherwife come at; or elfe they have 
fome aculeous Part or inftrument to terebrate, and 
make way for their Eggs into the Root (11), 
Trank (12), Fruit (13), Leaves (14), and the A 
rl : er 


(11) The Excrefcences on the Roots of Cabbages, Turneps, and 
divers other Plants have always a Maggor in them: but what 
the Animal is that thus makes its way to the Root under 
Ground, whe.her Ichneumon, Phaléna, or rather’ Scarab, which 
{ moft fufpeé, I could never difcoyer, being nor able to bring 
them to any thing'in Bcxes, | 

(12) Tprefume they are only of the Ichneumon-Fly-kind, that 
have their Generation in the Trunks of Vegetables. In Afal- 
pight de Gallis, Fig. 61, .is 4 good Cut of the gouty Excref- 
cenees, or rather Tumors of the Briar-ftalk: from which pro- 
ceeds a fmall black Ichneumon- Fly, with red Legs; black, fmooth, _ 
joynted Antenng 5 pretty large Thorax ; and fhorc, round Belly, 
of the thape of an Heart. Ic leapeth asa Flea. The Male, 
(as in other ‘Infetts,) is leffer than the Female, and very 
Venereous ; in {pice of Danger, getting upon the Female, whom 
they beat and tickle with their Breeches and Horns, to excite 
them toa Coit. | | 
_ Another example of Generation in the Trunks of Vegetables, 
fhall be from the Papers of my often commended Friend Mr. 
Ray, which are in my Hands, and char js an Obfervation of 
the ingenious Dr. Nath. Wood: T have (faith he) lately ob- 
Served many Eggs in the common Ruth. One fort are little tyane 
fpavent Eggs, in fkape fomewhat like a Pear, or Retort, lyin 
within the Skin, upon, or in the Medulla, juft againft a asst 
Spot on the out-fide of the Rufh ; which is apparently the Cica- 
trix of the wound made by the Fly, when fhe puts her Eggs 
there, Another kind is much longer, and not fo tran{parent, of a 
bong oval, or rather cylindrical Form + fir, eight, or more, lie com- 
monly together, acrofs the Rufh, parallel ta each other like the Teeth 
of 2 Comb, and are as long a the Breadth of the Rujb. Letter 
from Kilkenny in Ireland, Apr. 28. 1697. 

(13) See Book VIII. Chap. 6. Note 4. 

(14) I have in Chap 13. Note 19, and Book VIII. Chap. 6. 
Notes 5, 6, taken notice of the Nidification and Generation of 
fome Infetts on the Leaves of Vegetables, and fhall bore 
Pa est em Soi CR aI te Se ae te 
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der Buds of Vegetables (i5); or fome ‘other flich 
curious and fecure Method they are nevér'deftitute 
of. Towhich we may add, DE 

3. The natural Poyfon (|), (or what -can I call 
it,) which many or moft of the Creatures, laft*in- 
tended, have to caufe the Germination of fixch Balls, 
Cafes, and other commodious Repofitoties as are 
an admirable Lodgment to the Eggs and Young, 
that particularly affift in the Incubation and Hatch- 
ing the Young, and then afford them fuffcient 
Food and Nourifhment in all their Mmpba-State, 
in which they need Food, and are afterwards 
zs | : commodious 


for the Mluftratiom of this place, chufe an uncommon Exam 


ple out of the Scarab-kind, (the Generation of which Tribe hath 
not been as yet mentioned,) and that is of a fmall Scarab bred 


in the very Tips of Elm-leaves. Thefe Leaves in Summer may be 


obferved to be, many of them, dry and dead, as alfo ‘turgid : 
in which lieth a dirty, whitifh, rough Maggot. From which 
proceeds a Beetle of the fimalleft kind, of a hight Weefle colour, 


- chat leapeth like a Grafhopper, although ics Legs are but fhorr. 


its Eyes are blackifh, Vagine thin, and pretcily furrowed, with 
many Concavities in chem ; fmall club-headed Antenna, ‘and 4 
long Roftrum like a Probofcis» 9: ‘idl ot: 
The fame, or much like this, I have met with on the Tips 
of Oaken and Holly-leaves. How the Scarab lays its Eggs in the 
Leaf, whether by terrebrating the Leaf, or whether the Maggot, 
when hatched, doth ir, I could néver fee. But with great Dex- 
rerity it makes its way becween thé upper and under Membranes 
of the Leaf, feeding upon the parenchymous Part thereof: 
Irs Head is flenderer and fharper than of tnoft Maggots, as if 
made on purpofe for this Work; buc yet I have often won- 
dered at their Artifice in fo nicely feparating the Membranes 
of the Elm-leaf, without breaking them, and endangering their | 
own tumbling out of them, confidering how .chi | 
der the Skins of that Leat (particularly) are. 
(15) See Book VIII. Chap. 6. Note 244 . » + |. ~— 
(See Book VIH, Chap. 8: to Note 26, Ske. © ete A"? 


° Stan 4) $y 
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commodious Houfes and Beds for them in their 
Aurelia-State, till they are able to break Prifon, 
fly abroad, and fhift for themfelves. But this thall 
be taken Notice of, when I come to treat of In- 
ects. 4 

2. As irrational Animals chufe the fitteft Place, 
fo alfo the fitteft Times and Seafons for their Ge- 
neration. Some indeed are indifferent to all Times, 
but others make ufe of peculiar Seafons (16). 
Thofe, for inftance, whofe Provifions are ready at 
all Seafons, or who are under the Tuition of Man, 
produce their Young without any great regatd to 
Heat or Cold, Wet or Dry, Summer or Winter. 
But others, whofe Provifions are peculiar, and only 
to be met with at certain Seafons of the Year, or 
who, by their Migration and Change of Place, 
are tied up to certain Seafons; thefe (as if en-— 
dowed with a natural Care and Forefight of what 
thall happen) do accordingly lay, hatch, and nurfe 
up their Young in the moft proper Seafons of al} 
the Year for their purpofe: as in Spring, or Sum: 
mer, the times of plenty of Provifions, the times 
_ of warmth for Incubation, and the moft proper 
Seafons to breed up their Young, till they are 
able to fhift for themfelves, and can range about 
for Food, and feek places of Retreat and Safety, 
by flying long Flights as well as their Progeni- 
tors, and pafling into far diftant Régions, which 
(when others tail) afford thofe helplefs Creatures the 
Neceffaries of Life. 


$3. To 
(16) Thoma x ra 709s mes en CODE ¢ oo TEXVOY soxval or. 


teve, MoieyTALT Sundar uoy cy Ti dmignlern ded. Arift. Hift 
An. J. 5. Cy 8+ ubi plura. | | 
| aie Chap. 
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3. To the fpecial Seafons, I may add the pecu- 
liar Number of Young produced by the Irrational 
Creatures: Ot whichI have already taken fome 
notice, when I fpake of the Balance of Ani- 
mals (+7). Now, if there was not a great deal 
more than Chance in this Matter, even a wife 
Government of the Creation, it could never hap- 
pen that every Species of Animals fhould be tied 
up to a certain Rate and Proportion of its In- 
creafe; the moft ufeful, would net be the moft — 
fruitful, and the moft pernicious produce the few- 
eft Young, as I have obferved it commonly. is. 
Neither would every Species produce fuch a ces- 
tain Rate as it is only able to breed up. But all 
would be in a confufed, huddled State. Inftead 
of which, on the contrary, we find every thing 
in compleat Order ; the Balance of Genera, Spe- 


cies and Individuals always proportionate and 


even; the Balance of Sexes the fame ; moft Crea- 
tures tied wp to their due Stint and Number of 
Young, without their own Power and Choice, and 


others (particularly of the winged Kind (18) ) 


producing their due Number at their Choice and 
Pleafure ; 


’ 


(17) Chap. 10 | : 

(18) Mr. Ray alledges good Reafons to conclude,’ that al- 
though Birds have not an exact Power of numbering, yet, that 
they have of diftinguifhing many from few, and knowing when 
they come near to a certain Number ; and that they have it: 
in their Power to lay many or few Eggs. All which he mani- 
feftech from Hens, and other domeftick Fowls, laying many 
more Egss when they are withdrawn, than when not. Which 
holds in wild at well as domeftick Birds, as appears from Dr. 
Liffer’s Experiment in withdrawing a Swallow's Eggs, which by 
that means laid nineteen Eggs fucceffively before fhe gave over, 
V. Rays Wildom of God, Kc. ps 137 


(19) Palumbes 
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Pleafure ; fome large Numbers, but not more than 
they can cover, feed, and fofter ; others fewer, but 
as many as they can well nurfe and breed 
up. Which minds me, Zi 

athly. Of the Diligénce and earneft Concern which 
irrational Animals have of the Produétion, and 
Breeding up their Young. And here I have al- 
ready taken notice of their Sweyj, or natural 
Affection, and with what Zeal they feed and de- 
fend their Young. To which may be added thefé 
two things. ey 8 Gab 

1. The wonderful InftinG& of Incubation. It is 
utterly impoffible, that ever unthinking untaught 
Animals fhould take to that only Method of hatch- — 
ing their Young, was it not implanted in their 
Nature by the infinitely wife Creator. But fo ar- 
dent is their Defire, fo unwearied is their Patience 
when they are engaged in that Bufinefs, that. they 
will abide their Nefts for feveral Weeks, deny 
themfelves the Pleafures, and even the Neceffaries 
of Life; fome of them even ftarving themflves 
almoft, rather than hazard their Eggs, to get Food, 
and others either performing the Office by turns(19), 
or elfe the one kindly feeking out, and carrying 
Food to the other (20), engaged in the Office of In- 

= cubation. 


(19) Palumbes incubat famina poft meridiana im matutinum, 
catero mas. Columba incubant ambo, interdiu Mas, nociu Femina, 
Plin. Nat. Hift. 1. ro. c. 58. vido 

(20). Of the common Crow, Mr. Willughby faith, The Females 
only fit, and toat diligently, the Males in the mean time bring 
them Viduals, as Ariftocle faith. In moj other Birds, which 
pair together, the Male and Female fit by turns. Ornithol. L. 
2. Sect. 1. C. 2, §. 2. And Ihave obferved the Females co be 
much fatter than the Males. 3 


(21) See 
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cubation. But of thefe Mattérs in a More proper 


pace COA ects ni osc ciel eA LO | 
2. When the young ones are produced, not on- 


ly with what Care do they feed and nurfe them, 


but with what furprizing Courage do all or moft 
Creatures defend them! It is fomewhat firange to 
fee timid Creatures (22), who at other times are 
cowardly, to be full of Courage, and undaunted 
at that time ; to fee them furioufly and boldly 
encounter their Enemy, inftead of fly trom him ; 
and expofe themfelves to every Danger; rather than 


hazard, and forfake their Young. , 


With this earneft Concern of the irrational A- 
mimals for their Young, we may join in the 

sth and laft Place, Their Faculty and Sagacity 
of feeding them. Ot which I fhall take notice of 
three things. ; 

1. The Faculty of fuckling the Young, is an 
excellent Provifion the Creator hath made ior thofe 
helplefs Creatures. And here the agreeablenefs and 
fuitablenefs of that Food to young Creatures de- 
ferves particular Obfervation, as alfo their delight 
4 it, and defire and endeavours after if; even as 
foon as born (23), together with the willingnefs 
of all, even thé moft favage and fierce Animals — 

3 fo 


(21) See Book VII. Chap. 4. tn PA xtc k ve 
(22) Volucriows Natura novam quandam Pullos educandi, ra- 
tionem excogitavit : ipfis enim pracipuum quendam amorem in ea 
que procrearunt, ingeneravit, quo impulfa bellum pro pullis cum fe- 
rocibus animalibus, que anté declinarunt, intrepidé fuferpiunt, vi- 
éFumque ipfis convenientém fuppeditant. Galen de Uf. Parc. l. 146 
€. 4. | | 
(23) In iis animantibus que lade aluntur, omnis feré cibus ma- 
trum ladlefcere incipit : eaque que paulo ante nata funt fine magi> 
Siro, duce natura, mammas appetunt, earumque ubertate faturan- 
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to part with it, and to adminifter it to their Young, 
yea, to teach and inftitute them in the Art of tae 
king it. | | 

And laftly, To name no more, the curious Ap- 
paratus which is made for this Service in the divers 
Species of Animals by a due number of Breafts 
proportionable to the Occafions of each Animal, 
by curious Glands in thofe Breafts to feparate that 
nutritive Juyce, the Milk, by Arteries and Veins 
to convey it to them, and proper Rivulets and 
Channels to convey it from them, with Dugegs 
and Nipples placed in the moft convenient part of 

‘the Body (24) of each Animal to adminifter it to 
their Young ; all thefe things, I fay, do manifeft- 


Jy proclaim the Care and Wifdom of the great 
Creator, 


5, As 


fur. Atque ut intelligamus nihil horum effe fortuitum, ¢ hee 
omnia effe provida, folertifque nature, que multiplices foetus prow 
ereant, ut Sues, ut Canes, his Mammarum data eft multitudo s 
quas eafdem paucas habent ee beftie, que pauca gignunt. Cicet. 
de Nat. Deor. L. 2. Confule quoque. Galen de Uf. Part. I, 14. Co 
4. and I, 15. c. 7. 
(24) Animalia folidipeda dy ruminantia vel cornigera inter fe- 
mora Mammas habent, quorum Fetus fiatim a partu pedibus in- 
Siftunt, quod matres inter lafandum non decumbant, ut Equa, 
Afina, &c. Animalia digitata ¢ multipara in medio ventre, {cil 
{patio ab inguine ad peEus Cin Cuniculo ufque ad jugulum) dupli- 
cem mammarum feriem fortita funt, que omnia decumbentia ubera 
fatibus admovent, ut Urfa, Leana, &Xc. Si vero hac in folo ine 
guine Mammas geverent, propria crura inter decumbendum fetus 
accefjum ad mammas nonnihil prepedirent. Mulieribus Mamme 
bine funt, ut dy Papille, nimirum ut latus lateri conformiter ree 
Jpondeat, ¢y ut alternatim infans a latere in latus inter fugendum 
tranferatur, ne corpus ejus uni lateri nimis a kefcens quoquo modo 
incurvetur, Simia, homo Sylveftris, &c. Blaf. Anat, Animal. Par. 
: i ee ‘ a Le 
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_ 2. As for fuch Animals as do in another man« 
ner breed up their Young, by finding out Food, 
and putting it into their Mouths, the Provifion 
made in them for this Service to ftrike, catch, to 
pouch, and convey their Prey and Food to their 
Young (25), is very confiderable. And fo is “ 

their 


Z. Cap. 6. de Can? ex Whartono. See here what Pliny hath alfo, 
£. 11. Chap. 40. 


In the Elephant, the Nipples are near the Breaft, by reafon 


_ khe old one is forced to fuck her felf, and by the help of her 


Trunk conveys the Milk into che Mouth of her Young. Vid. Phil. 
Tranfadh. Nr. 336. 

(25) For an Exemplification I might name many Animals, 
particularly Birds, whofe Parts are compleatly fuired to this 
Service. They are Charaéterifticks of Rapacious birds, to have 
aduncous Bills and Talons to hold and tear, and firong brawny 


_ Thighs to ftrike and carry their Prey, as well as a fharp piercing 


Sight to fpy it afar of. Ray Synopf. Method. Av. p. 1. The 
Pelecane aifo might be here named for its prodigious Baz uns 
der its Bill and Throat, big enough to contain thirty Pints. Id, 


ibid, p. 22. And to name no more, the common: Heron hatk 


its moft remarkable Parts adapted to this Service; long Legs 
for wading, and a long Neck anfwerable thereto to reach Prey, 
a wide extenfive Throat to pouch ic ; long Toes, with ftrong 
hooked Talons, one of which is remarkably ferrate on the 
Edge, the better co hold their Prey: a long {harp Bill to {trike 
their Prey, and ferrate towards the Point, with fharp hooked 
Beards ftanding backward, to hold their Prey faft when ftruck ; 
and laftly, large, broad, concave Wings (in appearance much 
too large, heavy, and cumberfome for fo {mall a Body, but) of 
greateft Ufe to enable them to carry che greater Loads to their 
Nefts at feveral Miles Diftance : as I have feen them do from 
fevera] Miles beyohd me, toa large Heronry above three Miles 
diftant from me. In which I have feen Plaife, and other Fifh, 
fome Inches Jong, lying under the high Trees in which they 
build : and the curious and ingenious Owner thereof hath feen 
a large Eel conveyed by them, notwithftanding the great An- 


_ Moyance it gave them in their Flight, by irs twifting this way, 
_ and that way abour their Bodies, | ae a: 


$2 (26) This 
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their Sagacity in equally diftributing it among them, 
that among many, all fhall be duly, equally, and 
in good Order, fed. ein! Mee ae | ; 
3. There is yet another Inftiné remaining, of 
fuch Animals as éan neither adminifter Suck to 
their Young, neither lay them in places affording 
Food, nor can convey and bring them Food, but 
do with their Eggs lay up Provifions for their fu- 
ture Young. Somewhat ot this is reported of fomie 
Birds (26); but I have my felf with Pleafure fre- 
quently feen fome of the Species of Infeéts to carry 
ample Provifions into their dry and barren Cells, 
where they have fealed them carefully and cauti+ 
ovly vp with their Eggs, partly, °tis like, for 
Incubation fake, and partly as an eafy Bed to lodge 
their Young; but chiefly for future Provifion for 
their Young, in their Nympha-ftate, when they 
fiand in need of Food (27), © © 0 


(26) This is reported of the American Oftrich, mentioned by 
Acayette, in Philof. Tranfad. Nr.‘89. Ot which fee, Book VII. 
Chap. 4. Note 4. — Me NAR ci Socue 
(27) Hornets. Wafps, and all the kinds of Bees provide Honey ; 
and many of the Pfeudéfphece, and. Ichneumon Wafps and Flies 
carry in M ggots, Spiders, &c. into their Nefts; of which fee 
above, Note 2. Chap. 13.. ares ie ty 
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CHAP. XVL 
The Conclufion. 


2 pad I have as briefly as well I could, (and 

‘much more briefly than the Matters defer. , 
. wed.) difpatched the Decad of things I propofed 
in common to the fenfitive Creatures. And now 
let us paufe a little, and reflect. And upon the 
whole Matter, what lefs can be concluded than 
that there is a Being infinitely Wife, Potent, and 
Kind, able to Contrive and Make this glorious 
Scene of things, which I have given only a Glance 
of ? For what lefs than Infinite, could fiock fo 
vaft a Globe with fuch a noble Set of Animals ? 
all fo contrived, as to minifter to one another's 
Help fome way or other, and moft of them fer- 
viceable to Man peculiarly, the Top of this lower 
World ; made as ‘twere on purpofe to obferve, 
and furvey, and fet forth the Glory of the infi- 
nite Creator, manifefted in his Works! Who! 
What but the great GOD could fo admirably 
provide for the whole Animal World every thing 
- ferviceable to it, or that can be wifhed for, eithe® 
to conferve its Species, or to minifter to the Be- 
ing or Well-being of Individuals! Particularly, 
who could Feed fo fpacious 2 World, who could 
pleafe fo large a number of Palates, or fuit fo ma- 
ny Palates to fo great a variety of Food, but the 
infinite Confervator of the World! And who but 
the fame great HE, could provide fuch cemmo- 
dious Clothing for every Animal; fuch proper Houfes, 
‘Nefs, and Habitations ; fuch fuitable Armature and 
ge ee 2 ee ae m3 Weapons » 
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i eapons 5 fuch Subtilty, Artifice, and Sagacity, as 
every Creature is more or lefs armed and furnithed 
with, to fence off the Injuries of the Weather, to 
sefcue it felf from Dangers, to preferve it felf from 
the Annoyances of its Enemies ; and, in a word, 
to conferve its Self; and its Species ! What but an 
infinite fiperintending Power could fo equally ba- 
ance the feveral Species of Animals, and conferve 
the Numbers of the Individuals of every Species fo 
even, a8 not to over or under people the Terra- 
queous Globe! Who but the infinite wife Lord 
of the World could allot every Creature its moft 
fuitable Place to live in, the moft fuitable Ele- 
ment to breathe, and move, and a@ in! And who 
but HE could make {o admirable a. Set of Or- 
gans, as thofe of Refpiration are, both in Land 
and Water-Animals! Who could contrive % cu- 
wious a Set of Limbs, Joynts, Bones, Mufcles. 
and Nerves, to give to every Animal the mof 
commodious Action to its State and Occafions ! 
And to name no more, what Anatomift, Mae 
thematician, Workman, yea Angel could con- 
trive, and make fo ‘curious, fo commodious, 
and every way fo exquifite a Set of Senfes, 
as the fue Senfes of Aniina's are ; whofe Or- 
gans are fo dexteroufly contrived, fo conveni- 
ently placed in the Body, fo neatly adjufted, 
fo firmly guarded, and fo compleatly fuited to 
every Occafion, that they plainly fet forth the 
Agency of the infinite Creator and Confervator - 
of the World! | | ek ie 
So that here upon a tranfient View of the’ 
Animal World in general only, we have fuch . 
a throng of Glories, fuch an enravifhing Scene 
of things, as may excite us to. admire, pzraife, 
and adore the infinitely wife, powerful, and kind 
CAEATOR; to condemn all atheiftical Pan 
mt ae s 7 5 : ; "eS p eS 5 
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ples; and with holy David, Dal. 14. 1. to conclude 
that he is in good earneft a Fool, that dares 
to fay, There is no God, when we are. every 
where furrounded with fuch manifeft Charaéers, 
and plain Demonfirations of that infinite Be- 
ing. | 


But in the next Book we fhall fiill find greater 
Tokens, if poffible, in my View of Animals in 
particular. 
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Of the Particular 


Tribes of ANIMALS. | 


=Z>||N the foregoing Book, having 
S| taken a View of the things im 
mex) common to Animals, my Bue 
finefs in the next, will be to in- 
{pect the particular Tribes, in 
mi} order to give further Manifefta- 
| SS tions of the infinite Creator's 
Wifdom, Power and. Goodnefs, towards the 
Animal World. 


SHIKSKIRIA SAKINA 
BOOK V. 
A Surv ey of MAW: 


HE firft Genus of Animals that I fhall take 
Notice of, fhall be A4az, who may juitly 
claim the Precedence ia our Difcourfe, inafmuch 
as God hath given him Superiority in the Ani- 
mal World ; Gen. 1.26. Asd God aid, Let us make 
Man in our Image, after our Likene{s: and let them | 
have Dominion over the Fifh of the Sea, and over the 
Aa | Fowl 
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Fowl! of the Air, and over the Cattel, and over all 
the Earth, and over every creeping thing that creepetl 
upon the Earth, 

And as to Man, we have fo excellent a Piece 
of Workmanfhip, “fuch a Microcofm, fuch an 
Abridgment of the Creator’s Art in him, that is 
able alone to demonftrate the Being and Ateri- 
butes of God, as will appear by conlidering the 
Soul, and the Body of Man. 


@ WAP. 2 
Of the Sourof Man. my 


Y Survey of Man, I fhall begin with the 

Soul of Man, by ‘reafon it ishis moft no- 

ble Part (1), the Copy of the Divine Image in us 
(2); in which we have enough to fill us with Ad~ 
miration of the Munificence, Power, and Wif- 
dom of the Infinite Creator (3), when we~con= 
template 


(1) Fam vero Animum ipfum, Mentemque hominis, Rati- 
enem, Confi lium, Prudentiam, qui non divina cura per feta 


effe perfpicit, is bis ipfis rebus mibi videtur carere. Cicer. de: 


Nat. Deor, L. 2. 
(2) Senfum a Celefti demiffum traximus arce, 
Cujus egent prona, ©P terram {pet antia : mundi 
Principio indulfit communis Conditor ; illis 
Lantum Animas ; nobis quoque Animum. 
Juven. Sat. 153 

Et cum non aliter poffent mortalia jingi, ) 

Adjunxit ceminas, ille cum corpore lapfe 

Intereunt : hee fola manet, buftoque {uperftes 


Evolat. Claudian. de'4. Conful. rund 5 


(3) Nam figuis nulli fetta additus, fed libera Sententia res 


tum conjiderationem inierit, confpicatus in tanta carnium ac 
fuccorum colluvie tantam Mentem habitare : confpicatus itenr — 
Eke copufers animalis conftyuttionem (omnia enim declarant — 


» OF 
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| template the noble Faculties of this our fuperior 
part, the vaft Reach and Compafs ‘of it’s Under- 
| flanding, the prodigious Quicknefs and Piercing=- 
| nefs of it’s Thought, the admirable Subtilty. of it’s 
| Invention, the commanding Power of it’s Wifdom, 
the great Depth of it’s Memory (4), and ina Word 
it’s Divine Nature and. Operations. ‘| 
But I fhall not dwell on this, tho’ the fuperiour 
ig of Man, becaufe it isthe leaftknown. On- 
y there are two things I can’t eafily pafs by, be- 
caufe they manifeft the efpecial Concurrence and 
Defign of the Infinitely wife Creator, as having 


| ti yitsivi 
Opificis Sapientiam) Mentis, que homini ineft, excellentiant 
intelliget, tum opus de partium utilitate, quod prius exiguum 
ele fibi videbatur, perfectifime Theologia verum principiuns 
conftituet : qua Theologia multo eft major atque praftantior to= 
ta Medicina. Galen. de ufu Part. L. 17... 1037 
(4) Among many Examples that I could give of Perfons 
famous for Memory, Seneca’s Account of himfelf may be one, 
Hane [Memoriam] aliquando in me floruiffe, ut non tantum 
ad ufum fufficeret, fed in miraculum ufque procederet, non nem 
go. Nam & 2000 nominum recitata, quo ordine erant dia, 
reddebam: & ab his qui ad audiendum praceptorem noftrum 
convenierunt, fingulos verfus a fingulis datos, cum plures quam 
200 efficerentur, ab ultimo incipiens ufque ad primum vecitas 
bam. After which, Mention is made of the great Memor 
of Latro Porcius (caviffimi mibi fodalis Seneca calls him) who 
-fetained in his Memory all the Declamations he had ever 
fpoken, and never had his Memory fail him, not fo much as 
in one fingle Word. Alfo he takes Notice of Cyneas Ambaflador 
to the Romans from King Pyrrhus, who in one Day had fo 
well learnt the Names of his Spectators, that poftero die novus 
homo & Senatum, &? omnem urbanam circum ufam Senatui 
plebem, nominibus fuis perfalutavit. Senec. controverf. L. 1. 
init. Vid. quoque Plin. L. 7. c. 24. where he alfo adds other 
Examples, viz. Cyrus rex omnibus in exercitu {uo militibus 
nomina reddidit ; L. Scipio populo Rom. Mithridates 22 genti-~ 
um vex, totidem linguis jura dedit, pro concione fingulas fine 
interprete affatus. Charmidas (feu potins Carneades) 
que quis exegerat volumina in biblicthecis, legentis modo ve~ 
| prefentavit. 4a, | 


A a 2 (5) divers 
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a particular and neceflary Tendency to the Ma- 
nagement and good Order of the World’s Affairs. 
The 

1. Of whichis the various Genii, or Inclinations 
of Men’s Minds to this, and that, and the other 
Bufinefs (5). We fee how naturally Men betake: 
themfelves to this and that Employment : fome 
delight moft in Learning and Books, fomein Di- 
vinity, fome in Phyfick, Anatomy and Botany, 
fome in Critical Learning and Philology, fome 
iti Mathematicks, fome in Metaphyficks, and 
deep Refearches ; and fome have their Delighe 
chiefly in Mechanicks, Architecture, War, Na- 
vigation, Commerce, Agriculture ; and fome 
have their Inclinations lie even to the fervile 
Offices of the World, and an hundred things be- 
fides. 

Now alf this is an admirably wife, as wel! as 
moft neceflary Provifion for the eafy, and fure 
tranfacting the World’s Affairs ; to anfwer every 
End and Occafion of Man, yea, to make Man 
helpful to. the poor helplefs Beafts, as far as his 
Help is needful to them ; and all, without any 
great Trouble, Fatigne or great Inconvenience 
to Man ; rather as a Pleafure, and Diverfion to 
him. For fo far it 1s from being a Toyl, that the 

greateft 


~ 


(5) Diverfis etenim gaudet natura minifiris, 

Ut fiert diverfa queant ornantia terras. 

Nec patitur cundtos ad eandem currere metam, 

Sed varias jubet ire vias, vaviofque labores 

Sufcipere, ut vario culty fit pulchrier orbis. _ 
| | Paling. in Scorp. 

Ovzms & mavTeom Oxds yeteisire di Stsor 3 
Ard egory. &c. lta non omnibus hominibus fua dona dat Deus; 
neque bonam indolem, neque prudentiam, nec éloguentiam : 
alins namque vultum habet Giferinons ; Sed Deus formam elo- 


guentia ornat, &c. Homer Odyf. 8. The like alfo in Iliad. 
he 33. | i 
: (6) Al- 
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greateft Labours, (6) Cares, yea and Dangers 
‘too, become pleafant to him who is purfuing his 
Genius, and whofe Ardour of Inclination eggs 
him forward, and buoys him up under all Oppo- 
fition, and carrieth him through every Obftacle 
|to the End of his Defigns and Defires. 
“2. The next is the Inventive Power of the Soul, 
1(7) Under which I might {peak of many things, 
| but I fhall take Notice only of two, becaufe they 
| manifeft the particular Concern and Agency of 
| the infinitely wife Creator. The ne 
| x. Is that Man’s Invention fhould reach to fucha 
great Variety of Matters ; chat it fhould hit upon 
every thing, that may be of any Ufe, either to 
himfelf, or to human Society, or that may any 
| ways promote (what in him lies) the Benefit of 
this lower part of the Creation. 
| © Bor the Illuftration of this, I might take a View 
of all the Arts and Sciences, the Trades, yea 
the very Tools they perform their Labours and 
Contrivances with, as numberlefs as their Occa- 
| fions and Contrivancesare various. Indeed what 
is there that falleth under the Reach of Man's 
| Sen-= 
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(6) Although Solomon declares, Ecclef. 12, 12. that much 
Study is a wearinefs to the Flejb, yet we fee with what Plea 
fure’ and Affiduity many apply themfelves to it. Thus 
Cicero tells of Cato, whom he cafually found in Lucullus’s 
Library, J4. Catonem vidi in Bibliotheca fedentem, muttis 
circumfufum Stoicorum libris. Erat enim, ut fcis, im eo inex— 
baufta aviditas legendi, neg fatiavi poterat : quippe ne repre— 
henfionem quidem vulgi inanem reformidans, in ipfa curia fole. 
ret legere fepe, dum fenatus cogeretur ut Heluo li- 
 byorim—pm—— videbatur. Cicer. de finib, L 3. non longe 
| ab initia, 
| (7) Mentem hominis, quamvis eam non videas, ut Deum non 
| wides, tamen ut Deum acnofcis ex operibus ejus, fic ex memoria 

yerum, €% Inventione, €&% celeritate motus, omnigque pulchri- 

tudine virtutis vim divinam mentis agnofcito. Cicer. Tufe, | 
quaft.L.1. 
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Senfes, that he doth not. employ to fome Ufe: 
and Purpofe for the World’s Good 2 The Celeftial) 
Bodies, the Sun, the Moon, with the other Pla-. 

“nets, and the fixt Stars, he employs to the noble 
Ufes of Aftronomy, Navigation and Geography, 
And what a noble Acumen, what a vaft Reach 
muft the Soul be endowed with, to invent thofe 
curious Sciences of Geometry, and Arithmetick, 
both Specious and in Numbers ; and thofe nice 
and various Inftruments made ule of by the Geo-~ 
metrician, Aftronomer, Geographer, and Sailor 2 
And laftly; what a wonderful Sagacity is fhewn 
in the Bufinefs of Opticks, and particularly in the 
late Invention of the Telefcope ?, wherewith new 
Wonders are difcovered among God’s Works in. 
the Heavens, as there are here on Earth with the 
Microfcope, and other Glaffes. | 

.And as for this lower World, what Material is 
there tobe found, what Kind of Earth, or Stone, 
or Metal, what Animal, ‘Tree, or Plant, yea. 
even the very Shrubs of the Field 3 ina Word, 
what of all the excellent Variety the Creator has 
surnifh’d the World with, for all it’s Ules and Oc- 
cafions, in all Ages ; What, I fay, that Man’s 
Contrivance doth not extend unto, and make 
tome way or other advantageous to himfelf, and 
ufeful for Building, Cloathing, Food, Phyfick, 
or for Tools and Utenfils, or for eyen only Plea- 
{ure and Diverfion 2 | ys | 
But now confidering the great Power and Ex- 
tent of human Invention, , 
2. There is another thing that doth farther de. 
monftrate the Super-intendence of the great Cre- 
ator and Confervator of the World, and that is, | 
that things of great, and abfolutely neceffary Ufe, 

have foon, and eafily occurred to the Invention, 
of Man; but things of little Ufe, or very dan- 
Berous Ule, are rarely and flowly difcoyered, 
| OF 
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or ftill utterly undifcover'd. We have as early 

as the Mofaick Hiftory, an accoune of the 

Invention of the more ufeful Crafts and Oc- 

cupations. Thus Ges. 3, 23. Adam was fent 

forth from the Garden of Eden, by God himfelf, to till 
the Ground. And in the next Chapter, his two 

‘Sons Cain and Adel, the one was of the fame Oc- 
‘cupation, a Tiller of the Ground; the other a 
Keeper of Sheep (8). And the Potterity of thefe 

are in the later End of this Gen. 4. recorded, 

“Jabal to bave been the Father of [uch as dwell in Tents 
(9); i.e. He was the Inventer of Tents, and pitching 

i} thofe moveable Houfes in the Fields, for looking 
| -after, and depafturing their Cartel in the Defaits. 
} and uncultivated World: Tubal- Cain was an Inftru- 
her of every Artificer in Brafs and Tron, or the firit 
that found the Art of Melting and Malleating (1 I) 
~ Metals, and making them ufeful for Tools, and 
other neceffary Implements. And his Sifter 
Naamab, whofe Name is only mention’d, is by 
-fome thought to have.been the Inventor of Spin- 
“ning and Cloathing. Yeathe very Art of Mufick is 
thus early afcribed to fubal ; fo indulgent was 
the Creator to finda means to divert Melancholy, 
to cheer the Spirits, and to entertain and pleafe 
Mankind. But for things of no ufe, or but little 
Ule, or of pernicious Confequence, either they 
have been much later thought of, and with great 
Difficulty, and perhaps Danger too, brought to 
pafs ; or elfe they ftill are, and perhaps will al- 
ways remain, Exercifes of the Wit and Invention 
of Men, Of 


* # 


(8) Gen. IV. 2. (9) v.20. (10) Vv. 22. 

(11) Squegne'g@ the LXX call him. i, A Worker withan 
Hammer. . ! ; 

(12)V, 31. 


Aa 4 (13) Al- 
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Of this we might give divers Inftances: in Ma-. 
thematicks,abour fquaring the Circle (13); in Me- 
chanicks, (14) about the Art of Flying ; and in 
Navigation, about finding the Longitude. Thefe 

_ things, 


(13) Altho’ the Quadrature of the Circle hath in former 
Ages exercifed fome-of the greateft Mathematical Wits, yet 

nothing hath been done therein fo confiderable, as in and 
finee the middle of the laft Century ; whenin the Year 16 57 
thofe very ingenious and great Men, Mr. William Neile, and 
My Lord Brownker and Sir Chri fopher Wren. afterwards, in 
the fame Year, geometrically demonftrated the Equality of 
fome Curves to a ftrait Line, Soon after which, others at 
home and abroad did the like in other Curves. And not 
long afterwards this was brought under an Anayltical Calcu- 
dus; the fir! Specimen whereof, that was ever ublifh’d, 
Mr. Mercator gave in 1668, in 2 Demonftration i Lord 
Brounker’s Quadrature of the Hyperbola by Dr. Wallis’s In- 
finite Series. But the penetrating Genius of Sir I/zac Newton 
had difcovered a Way of attaining the Quantity of all quae 
drible Curves analytically by his Method of Flyuxions fome 
time before the Year 1668, as I find very probable from an 
hiftorical Account in a long Letter of Mr. Collins, written 
in his own Hand, and fent to Richard Towneley Efq; of Lan— 
cafbive, whofe Papers are in my Hands. In that Letter 
Mr. Collins faith, that in September 1668, Ady. Mercator — 
publifo'd bis Logayithmotechnia, one of which he foon fent to 
By. Barrow, «who thereupon fent him up fome Papers of 
Mr. Newton's (now Sir [/aac) by which, and former Commu 
nications made thereof by the Author, to the Door, it appears 
that the faid Method was invented fome Years before by the faid 
ir. Newton, and generally applied. And then he goes on 
to give fome Account of the Method, what it seliorsks in 
the Circle, &¢. what Mr. Gregory had done in that kind, 
avho intended to publi fomewhat in Latin about it, but would 
mot anticipate Mr. Newton, the firft Inventer thereof, with 
much more of this Nature. The Defign I find of that inde- — 

| fatigable Promoter of Mathematicks, Mr. Collins, was to 
acquaint Mr. Jowmeley in his Letter with swhat had been 
done, and to get the Affiftance of that ingenious Gentleman 
towards the compleating a Body of Algebra. 

(14) I do not mention here the perpetual Motian, which © 
hath exercifed the Mechanical Wits for many Ages, becaufe 
itis a thing impoflible, if not a Contradi@ion ; as the befgre 
commended Dr. Clarke afferts in Rohaul, Phyf, pr 133, * 
Sete (15) Grews 
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things, altho’ fome of them in Appearance in- 
nocent, yea perhaps very ufeful, yec remain for 
the moit part fecret, not becaufe the Difcovery 
of moft of them is more impoflible, or difficule 
than of many other things which have met with 
a Difcovery, nor is it for want of Man’s Diligence 
therein, or his careful Purfuic and Enquiry after 
them (for perhaps nothing already difcovered hath 
been more eagerly fought after) but wich much 
better Reafon (I am fure with greater Humility 
and Modefty) we may conclude it is, becaufe 
the infinitely wife Creator and Ruler of che World 
hath been pleafed to lock up thefe things from 
Man’s Underftanding and Invention, for fome 
Reafons beft known to himfelf, or becaufe they 
might be of ill Confequence, and dangerous 
amongft Men. As in all probabilicy the Art of 
Flying would particularly be : an Art which in 
fome Cafes might be of good Ufe, as to the Geo- 
- grapher, and Philofopher ; but in other Refpedts 
might prove of dangerous and fatal Confequence ; 
as for Inftance, by putting ic in Man’s Power 
to difcover the Secrets of Nations and Families, 
more than is confiftent wich the Peace of the 
World for Manto know ; by giving ill Men grear- 
er Opportunities to dq Mifchief, which it would 
not lie in the Power of others to prevent; and 
as one (15) obferves,by making Man lefs fociable. 
** For upon every true or faife Ground of Fear, 
© or Difcontent, and other Occafions, he would 
“* have been fluttering away to fome other Place: 
“ and Mankind, inftead of cohabiting in Cities, 
*“ would, like the Eagle, have built their Nefts 
‘upon Rocks. : 
nar 
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(15) Greqws Cofmol. Sacer. L.1.ch. 5. 9 25. 
5) ; fi er. §- § 25 (16) Nene 
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That this is the true reafon of thefe Matters, is. 
manifeft enough from holy Scripture, and Reafon 
(16) alfo gives it’s Suffrage thereto. The Scrip~ 
tures exprefly tell us that Every good Gift, and every 
perfect Gift is from abcve, and cometh down from the 
Father of Lights. S.James rx. 17, Solomon, Prov. 2.6. 
faith, The Lord giveth Wifdom = out of his Mouth. - 
cometh Knowledge and Underftanding. “And Elibu 
is very exprefs, Job. 32.8. But there is a Spirit in 
Man: and the Infpiration of the Almighty giveth them 
Underftending Myon mayronegriess tow i Addonuce » as the 
LXX render it, The In|pir ation, the Afflatus of the Al- 
snighty is their Infbrudfor, Miftre/s or Teacher. And 
in Scripture ‘not only the more noble Superiour 
Ads of Wifdom or Science, but much Inferiour 
alfo, bear the Name of Wifdom, Knowledge and 
Underftanding, and are afcribed unto GOD. 

“Tis well known that Solomon’s Wifdom 4s wholl 
afcribed untoGOD: andthe Wifdom, and Un- 
derftanding which GOD is faid to have given 
him, 1 King. 4. 29, is particularly fet forth in the 
following Verfes, by his great Skill in moral and 
natural Philofophy, in Poetry, and probably in — 
Aftronomy, Geometry, and fuch other of the po- 
liter Sciences ; for which Egypt, and the Eaftern 
Nations were celebrated of old: (17) And Solo- 
mon’s Wifdom excelled the Wifdom of all the Children of 
the Eaft-Countrey, and all the Wifdom of Egypt. For he 
was wifer than all Men: than Echan » Oe. And he [pake 
| | 3000 
ata : 
(16) Nevo igitur vir magnus fine aliquo afflatu divine un- 


quam fuit. Cicer. de nat. Deor. L. 2. 

(17) Egypt and fome of the Eaftern Nations aré celebrated 
for their Skill in polite Literature both in Scripture and . 
prophane Story. ob was of thofe Parts: fo were the Sogai 
and Meyer, the Brachmans, and Gymnofophifts. Mofes and 
Dawiel nad their Education in thefe Parts, and Pythagoras, 
Lemocritus, and others travelled into thefe Parts for the fake 
of their Learning. 
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3000 Proverbs: and his Songs were 1005. And he 
Spake of Trees from the Cedar to the Hyffop of the Wall, 
(.e. of all forts of Plants) alfo of Beaffs, Fowl, 
Creeping-things, and Fifhes, So likewife the Wifdom 
of Daniel and his three Companions is afcribed un- 
toGOD, Dan. 1.17. <As for thefe four Children, 
God gave them Knowledge, and Skill in all Learning and 
Wifdom, and Daniel had Underftanding in all Vifions 
and Dreams. And accordingly in the next Chap- 
ter, Daniel acknowledgeth and praifeth God, v.20, 
21. Daniel anfwered and faid, Bleffed be the Name of 
God for ever and ever, for Wifdom and Might are bis. 
~——. He giveth Wifdom unto the Wife, and Knowledge 
to them that know Underftanding. But notonly Skiit 
in the fuperiour Arts and Sciences, buteven in 
the more inferiour Mechanick Arts, is called b 
the fame Names, andafcribed untoG OD. Thus 
for the Workmanfhip of the Tabernacle. Excd. 
31.2.to6.v. See, 1 have called by Name Bezaleel. 
And Ihave filled him with the Spirit of God, in Wifdom, 
and in Underftanding, and in Knowledge, and in all 
manner of Workmanihip. To devife cunning Works, to 
wark in Gold, Silver, and Brafs ; and in cutting of 
Stones, to fet them, and in carving of Timber, to work 
in all manner of Workmanfhip. So the Spinfters, 
Weavers, and other Crafts-people, are called 
Wife-hearted, Exod. 35. 10,25. and other places. 
And in Exod. 36. 1.&c, the LOR D is faid to have 
put this Wifdom in them, and Underftanding to 
know how.to work all thefe manner of Works for | 
the Service of the San@uary. And laftly, to 
name no more Inftances, Hiram the chief Ar- 
chitect of Solomon’s Temple, is in 1. King. 7.14. 
and 2. Chron, 2. 14. called a cunning Man filled with 
Wifdom and Underftanding, to work in Gold, Silver, 
Brafs, Tron, Stone, Timber, Purple, Blue, fine Linnen, 
and Crimfon ; alfo to grave, and find out every Device 
which fhould be put to bins, | 

2 a Thus 


$ 


3a2 Of Man's Invention. Book. V. 


Thus doth the Word of God afcribe the Contri- 
vances and Crafts of Men, to the Agency or In- 
fluence of the Spirit of God upen that of Man. 
And there is the fame Reafon for the Variety of 
Genii, or Inclinations of Men alfo ; which from the 
fame Scriptures may be concluded to be a Defig- 
nation, and Tranfadtion of the fame Almighty 
Governour of the World's Affairs. And who in- 
deed but He could make fuch a divine Subftance, 
endowed wich thofe admirable Faculties, and 
Powers as the Rational Soul hath ? a Being to bear 
the great Creator’s Vice-gerency in this lower 
World ; to employ the feveral Creatures ; tomake 
ufe of the various Materials ; to manage the 
grand Bufinefles ; and to furvey the Glories of all 
the vifible Works of God! a Creature, without 
which this lower World would have been a dull, 
uncouth and defolate kind of Globe! whol fay, 
or what lefs than the Infinite GOD, could make 
fuch a Rational Creature, fucha divine Subftance 
asthe Soul! Forif we fhould allow the Atheift 
any of his nonfenfical Schemes, the Epicurean his 
_ Fortuitous Concourfe of Atoms, or the Cartefian 
(18) his created Matter put in Motion, yet wh 

what 


SI SE NSS = 

(18) Although I charge here the Folly of the Atheift, 
that perverts the Cartefian Scheme, to the maintaining his 
Atheiftical Principles, “yet I am far from any way charging 
the great Cartes himfelf with Atheifm ; who, as forefeeing 
what might be charged upon him, or perverfely drawn from 
his Principles, feems to have taken a particular Care, to let 
the World know he was far enough ham being an Atheift : 
that in treating of natural things, alenangh for the fake of 
free Philofophizing, he doth (not deny, but only) exclude 
the Confideration of Final Canfes, and of G o p the fupreme 
Canute (that being rather the Bufinefs of a Chriftian Divine, 
than Philofopher ; I fay although Cartes fets by thefe things, 
and, for that Reafon chiefly, hath been thought by fome 
to have been a Fautor of Atheifm) yet in his PAE Phi- 
hofoplua, and other of his Works, he hath given gy ni 
phe s . eafon 
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what tolerable Senfe could he, in his Way, pro- 
duce fuch a divine, thinking, fpeaking, contriving 
Subftance as the Soul is ; endowed exactly with 
fuch Faculties, Powers, and Difpofitions as the 
various Neceffities and Occafions of the World 
require from fuch a Creature? Why fhould nor 
rather all the Ads, the Difpofitions, and Contri- 
vances, of fuch a Creature as Man (if made in a 


" mechanical Way, and not contrived by God) have 


been the fame? Particularly why fhould he not have 
hit upon all Contrivances of equal Ute early as 


well as many Ages fince ? Why not that Man 


have effeéted it, as wellas this, fome thoufands of 
Years after 2? Why alfo fhould not all Nations, 


and all Ages (19) improve in every thing as well 


as 


_ feiss : eg be 


Reafon to the Learned World, to believe him to be fo far 
from being an Atheift, that he was rather a Good, as well 
as Great Man. 

(19) For Ages of Learning and Ignorance we may com- 
pare the prefent, and fome of the Apes before the Reforma- 
tion. The laft Century, and the few Years of this, have 
had the Happinefs to be able to vie with any ay for the 
Number of Learned Men of all Profeffions, and the Im- 
provements made in all Arts and Sciences ; too many, and . 
too well known to need a Specification. 

. But for Ignorance we may take the 9th Age, and fo down 
to the Reformation. Even as low as Q. Elizabeth, although 
Learning began to flourifh, yet we may guefs how Matters 
ftood, even among the Clergy, by her 53 Injunct. No. 1559- 
Such as are but mean Readers, fhall perufe over before, once or 
twice the Chapters and Homilies, to the intent they may read 
to the better Underftanding of the People, the more Encourage- 
ment to Godlinefs. Spar. Colle&. pag. 82. But this is no- 
thing in Comparifon to the Ages before, when the Monk 
faid, Grecum non eft legi, or as Efpenceus more elegantly 
hath it, Grece noffe fufpetum, Hebraice prope Hereticum. 
Which Sufpicion (faid_the learned Hakewill) Rhemigtus 
furely was not guilty of, in commenting upon 4diffamatus 
1. Thef. 1. 8. who faith that St. Pax! fomewhat improperly 
put that for divulgatus, not being awase that St. Paxi wrote 

im 
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as this or that Age or Nation (20) only ?- Why 
fhould the Greeks, the Arabians, the Perfians, or 
the Egyptians of old, fo far exceed thofe of the 
fame Nations now ? Why the Africans and Ameri- 
cans fo generally ignorant and barbarous, and 
the Europeans, for the moft part, polite and culti- 
vated, addicted to Arts and Learning ? How 


| could 
rience tne SN rene 
in Greek, and not in Latin. Nay fo great was their Igno- 
rance not only of Greek, but of Latin too, thata Prieit 
baptized iz momtine Patria, EP Filia, €p Spiritua fan&a. 
Another fuing his Parifhioners for not paving his Church, 
proved it from Jer. 17. Paveant ili, non paveam Ego. Some 
Divines in Erafmus’s time undertook to tove Hereticks 
ought to be burnt, becaufe the Apoftle faid Hereticum de~ 
vita. ‘Two -Fryars difputing about a Plurality of Worlds, 
one proved it from Aznon decem funt fadti mundi? The other. 
replied, Sed ubi funtnovem ? And notwithftanding their Ser= 
vice was read in Latin, yet fo little was that underftaod, that 
an old Prieft in Hen.VIII. read Mumpfimus Domine for Sumpfi~ 
mus: and being admonifhed of it, He faid he had done fo for 
Thirty Years, and would not leave his old Mumpfimus for 
their new Sumpfimus. Vid. Hakew. Apol. L. 3. ¢. 7. Se&. 2. 
(20) There is (it feems) in Wits and Arts, as in all things 
befides, a kind of circular Progrefs : they have their Birth, 
their Growth, their Flourifbing, their Failing, their Fading ; 
and within a while after, their Refurrettion, and Reflourifb- 
ing again. The Arts flourifhed for a long time among the 
Perfians, the Chaldeans, the Egyptians. ~------ But after- 
wards the Grecians got the Start of them, and are now be- 
come as barbarous themfelves, as formerly they efteemed all 
befides themfelves to be. About the Birth of Chrift, Lear 
ning began to flourifh in Italy, and fpread all over Chriften- 
dom, till the Goths, Hunns and Vandals ranfacked the Li- 
braries, and defaced almoft all the Monuments of Antigui- 
ty ; fo thet the Lamp of Learning feemed to be put out 
or near the Space of tooo Years, till the firft A4anfor King 
of Africa and. Spain raifed up, and fpurred forward the 
Arabian Wits, by great Rewards and Encouragements. 
Afterwards Petrarch Opened fuch Libraries as were unde~ 
molifhed, He was feconded by Boccace, and Fohn of Ra- 
wenna, and foon after by Aretine, Philelphus, Vaila, &c. 
‘And thofe were followed by Aineas Syleius, Angelus Po- 
litanus, 
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could it come to pafs that the Ufe. of the Magnet 
(21); Printing (22), Clocks(23), Telefcopes (24), 

| and 


litanus, Hermolaus Barbarus, Marfilius Ficinus, and Fob. 
Picus of Mirandula. Thefe were backed by Rud. Agricola, 
Reucline, Melantthon, | Foach. Camerarins, Wolphlazius, 
Beat. Rheanus,Almaines : by Evafmus of Rotterdam ; Vives, 
a Spaniard ; Bembus, Sadoletus, Eugubinus, Italians: Tur 
nebus, Muretus, Ramus, Pitheus, Budeus, Amiot, Scaliger, 
Frenchmen : Sir Tho. Moreand Linaker, Englifhmen. :And 
about this time, even thofe Northern Nations yielded their 
great Men ; Denmark yielded Olaus Magnus, Holfter, Tycho 
Brahe,and Hemingius and Poland, Hofius, Frixius,and Crume~ 
rus. But to ndme the Worthies that followed thefe, down 
to the prefent time, would be endlefs, and next to im- 
polible. See therefore Aakewill’s Apolog. L. 3, ¢. 6.9 2. 

(21) Dr. Gilbert the mof learned and accurate Writer on 
the Magnet, fhews that it’s Attrafive Vertue was known 
as early as Plato and Ariftotle : but it’s Direétion was a dif- 
covery of later Ages. He faith, Superior’ evo 300 aut 400 
fabentibus annis, Motus Magneticus in Boream & Auftrum 
vepertus, aut ab hominibus rurfus recognitus fuit. De Mag. 
‘L.t.c.1. But who the happy Inventer of this lucky 
Difcovery was, is not known. here is fome, not inconfi- 
derable, Rete: to think our famous Countrey-man, Rog. 
- Bacon either difcovered, or at leaft knew of it.’ But for it’s 
Ufe in Navigation, Dr. Gilbert faith, In regno Neapolitano 
Melphitani omnium primi (uti ferunt) pyxidem inftruebant 
nauticam, ——. edotti a cive qucdam Fol. Goia A. D. 
1300, ibid. Ifthe Reader hath a mind to fee the Argu- 
ments for the Invention, being as old as Solomon's or Plau- 
tus’s time, or of much younger date, he may confult Hake- 
will. ib. c. 10. § 4. or Purchas Pilgr. L. 1. ¢. 1. § 1. 

As to the Magnetick Variation, Dr. Gilbert attributes the 
Difcovery of it to Sebaftian Cabott. And the Declination, 
or Dipping of the Needle, was the Difcovery of our inge- 
nious Rob. Norman. And laftly, the Variation of the Va- 
riation was firft found out by the ingenious Mr. H. Gelli- 
brand Aftron. Prof. of Grefbam-Col. about 1634. Vid. Gellibr. 
Difc. Math. on the Variat. of the Magn. Need. and its Variat. 
Anno 1635. | 
To thefe Difcoveries, I hope, the Reader will excufe me 
if I add one-of my own which I deduced fome Years azo 
from fome magnetical Experiments and Obfervations I pak 
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which Difcovery I alfo acquainted our Royal-Society with 
fome time fince, viz. That as the common, horizontal Nee= 

le is continually varying towards the E. and W. fo is the 
Dipping-Needle varying up and down, towards or from 
wards the Zenith, with the magnetick Tendency defcri- 
bing indeed a Circle round the Pole of the World, as I 
conceive or fome other point. So that if we could procure 
a Needle fo nicely ioe: ag to point exa@ly according 
to it’s magnetick Dite@ion, it woul, in fome certain Num= 
bet of Years, deferibe a Circle of about 13 gr. Radius 
round the magnetick Poles Northerly and Southerly. This 
I have for feveral Years fufpeéted, and have had fome Rea- 
fon for it too, and three or four Years apoe mentioning it 
at a Meeting of our Royal-Society, they were pleafed to 
eaufe it to be entered in the Journals : Bare I have not yet 
been fo happy to procure a tolerably good Dipping-Nec- 
dic, or other proper one to my Mind, ‘to bring the thing to 
fufhicient Teft of Experience ; as in a fhort time I hope to 
eh having lately hit upon a Contrivance that may do the 
thing. 

(23) It is uncertain who was the Inventer of the Art of 
Printing, every Hiftorian afcribing the Honour thereof to his 
own City or Country.Accordingly fome afcribe the Invention 
of it to Sm Guttenberg a Knight of Argentine about 1440, 
and fay that Fauftus was only his Affiftant. Bertius afcribes 
it to Laurence Fohn of Haerlem, and faith Fuft or Fanfi 
ftole from him both his Art and Tools. And to name no 
more, fome attribute it to Fobn Fuft or Fauft and Peter 
Scheeffer(called by Ff in fome of his Imprimaturs, Pet. de 
wae puer meus.) But there is now to be feen at. Haerlem 
a Book or two printed by Laur. Kofter before any of thefe, 
viz. in 1430 and 1432 (See Adr. Eliis’s Letter to Dr. Tyfon 
in Phil. Tranf.No. 286.) But be the firft Inventer who it 
will, there is however great Reafon to believe, that the Art 
recieved preat Improvements from Fau/t and his Son in Law 
Schoeffer ; the latter being the Inventer of metalline Types, 
which were cut in Wood before, firft in whole Blocks, and 
afterwards in fingle Types or Letters. See my learned 
F et Mr. Wanley’s Obfervations in Philof. Tranf. No. 288 
and 210. ° 

(aa Concerning the Antiquity and Invention of Clocks 
and Clockwork, I refer the Reader to a little Book, called 
the Artificial Clock-maker. Ch. 6. Where there is fome Ac- 
count of the Ancients Inventions in Clock-work, as Archi= 
medes's Sphere, Ctefibius’s Clock, €c. 

(24) The Invention of Telefcopes, Hieron. Syrturus gives 
this Account of, Prodiit Anno 1609 fea Genins, feu alter 

vir 
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and an hundred things befides fhould efcape the 
Difcovery of Archimedes, Anaximander, Anaxime- 
nes, Pofidonius, or other great Virtuofo’s of the 
early Ages, whofe Contrivances of various En- 
gines, Spheres, Clepfydrz and other curious In- 
ffruments are recorded (25)? And why cannot 


the 
‘ . ; : . 


vir adhuc incognitus, Hollandi {pecie, qui Middleburgi in Ze: 
landia convenit Foh. Lipperfein . Fulit perfpicilla 
plura tam cava quam convexa, confici. Condito die rediit ‘ 
abfolutum opus cupiens, atque ut fatim habuit pre manibus, 
bina fufcipiens, cavum fc. Ep convexum, unum &P alteyume 
ocitlo admovebat, & fenfim dimovebat, five ut pun&um concurs 
us, five ut artificis opus probaret, poftea abit. Artifex, inge~ 
nit minime expers, & novitatis cuviofus, cepit idem facere & 
imitari, &c. Vid. Muf. Worm. L. 4. c. 7. 

(25) Among the curious Inventions of the Antient., 
Archytas’s Dove was much famed : of which Aul. Gellius 
gives this Account, Scriplerunt Simulachrum Columbe e ligno 
ab Avchyta vatione quadam difciplinaque mechanica fadum, 
volaffe. Ita erat {cilicet libramentis fufpenfum, &p aura fpiri- 
tus inclufa atque occulta concitum. No. Attic. I. LO. c. 12. 
The fame eminent Pythagorean Philofopher (as Favorinus 
in Gellius calls him) is by Horace accounted a notable Geo-~ 
metrician too, Ze maris et terra, numeroque-caventis arene 
Menforem Archyta. Among the reft of his Inventions 
Children’s Rattles are afcribed to him. Aviftotle calls them 
"Agwrs wraruyi. Polit. 8. i.e. Archytas’s Rattle. And Dim 
ogenianus the Grammarian gives the Réafon of his Inventi- 
on, 'Aewrs mrareyy tat ray &c. That Archytas’s Rattle 
was to quiet Children ; for he having Children contrived the 
Rattle, which he gave them to prevent their [tumbling, fq 
acurtvown] other things about the Houfe. 

To thefe Contrivances of Archytas we may add Regiomon= 
tanus's Wooden Eagle, which flew forth of the City aloft in 
the Air, met the Emperor a good Way off, coming towards it, 
and having faluted him, returned again, Waiting on him to 
the City Gates. Alfo his Iron—fly, which at a Feaft frew forth 
of bis Hands, and taking a Round, returned. thither ALAIN. 
Vid. Hakewill ub. fupr. c. ro. ee : 

As to other Inventions of thé Antientsg fach as of Letters, 
Bricks and Tiles and Building Houfes, with the Saw, Rule 
and Plumbet, the Lath, ea OMe, &c. alfo the making 
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the prefent or paft Age, fo eminent for polite 
Literature, for Difcoveries and Improvements 
in all curious Arts and Bufineffes (perhaps beyond 
any known Age of the World, why cannot it, I 
fay) difcover thofe hidden Quzfita, which may 
probably be referved for the Difcovery of future, 
and lefs learned Generations ? 

Of thefe Matters no fatisfactory Account can 
be given by any mechanical Hypothefis, or any 
other way, without taking in the Superinten- 
: | dence 


\ 


Brafs, Gold, and other Metals ; the Ufe of Shields, Swords, 
Bows, and Arrows, Boots, and other Inftruments of War ; 
the Pipe, Harp, and other mufical Inftruments ; the buil- 
ding of Ships, and Navigation, and many other things be- 
fides ; the Inventers of thefe (as reported by ancient Heathen 
Authors, may be plentifully met with in Plin. Nat. Hift. L. 
1c. 56.) 

, Bee in this Account of Pliny, we may obferve whence the 
Ancients (even the Romans themfelves in fome Meafure) had 
their Accounts of thefe Matters,viz. from the fabulous Greeks, 
who were fond of afcribing every thing to themfelves. The 
Truth is (faith the moft learned Bifhop Stillingfleet) there is 
nothing in the World ufeful or beneficial to Mankind, but they 
have made a Shift to find the Author of it among themfelves. 
If we enquire after the Oviginal of Agriculture, we are told of 
Ceres and Triptolemus ; éf of Pafturage, we are told of an 
Arcadian Pan ; if of Wine, we prefently hear of a Liber Pater ; 
if of Tvon Inftvuments, then who but Vulcan? if of Mujick, 
nome like ta Apollo. If we prefs them then with the Hiftory 
of other Nations, they are as well provided here : if we enquire 
an account of Europe, Afia, or Libya; for the firft we are 
told a fine Story of Cadmus’s Sifter ; for the fecond of Prome- 
theus's Mother of that Name ; and for the third of a Daugh~ 
ter of Epaphus. And fo the learned Author goes on 
with other particular Nations, which they boafted them- 
felves to be the Founders of. Only the grave Athenians: 
thought Scorn to have any Father afigned them, their only 
Ambition was to be accounted Aborigines &% genuini Terra. 
But the Ignorance and Vanity of the Greek Hiftory, that 
learned Author hath fufficiently refuted. Vid. Stilling. Orig. 
Sacr, Part. 1. B. 1. Ch. 4. . | 
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dence of the great Creator and Ruler of the 
World : who oftentimes doth manifeft himfelf in 
fome of the moft confiderable of thofe Works of 
Men, by fome remarkable Tranfa@ions of his 
Providence,or by fome great Revolution or other 
happening in the World thereupon. Of this I 
might inftance in the Invention of Printing (26), 
fucceeded firft by a Train of Learned Men, and 
the Revival of Learning, and foon after that: by 
the Reformation, and the much greater Improve- 
ments of Learning at this Day. -But the moft 
confiderable Inftance I can give is, the Progrefs 
of Chriftianity by means of the civilized Difpofi- 
tion, and large Extent of the Roman Empire. The 
Jater of which, as ic made way for human Power; 
fo the former made way for our moft excellent 
Religion into the Minds of Men. And fo I hope, 
and earneftly pray, that the Omnipotent and 
Allwife Ruler of the World will tranfa@ the 
Affairs of our moft holy Religion e’re it be long 
in the Heathen World; that the great Improve- 
ments made in the laft,.and prefent. Age, in Arts 
and Sciences, in Navigation and Commerce, may 
be a means to tranfport our Religion as well as 
Name, through all the Nations of the Earth. — 
For we find that our Culture of the more polite 
and curious Sciences, and our great Improve. 
ments. in even the mechanick Arts, have already 

eciesis made 


(26) Whether Printing was invented in 1440, as many 
imagine, or was fooner practifed, in 1430 or 1432, as 
Mr. Ellis’s Account of the Dutch Infcription in Phil. Tranf: 
No. 286. doth import ; it is however manifeft, how great 
an Influence (as it was natural) this Invention had in the 

romoting of Learning foon afterwards, mentioned before 
in Note 20.. After which followed the Reformation about 
the Year 1517. | 

| Bbha (27) 
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made a Way for us into fome of the largeft and 
fartheft diftant Nations of the Earth ; particular~ 
ly into the great Empire of China (27). 
And now before I quit this Subje@, E cannot 

but make one Remark, by way of practical Infe- 
rence from what hath been laft faid ; and that is, 
Since it appears that the Souls of Men are orde- 
red, difpofed and a€tuated by God, even in fecu- 
lar, as well as f{piritual, Chriftian A@s; a Duty 
arifeth therefrom on every Man, to purfue the 
Ends, and anfwer all the Defign of the divine 
Providence in beftowing his Gifts and Graces up- 
on him. Men are ready to imagine their Wit, 
Learning, Genius, Riches, Authority, and fuch 
like, to be Works of Nature, things of Courfe, 
or owing to their own Diligence, Subtilty, or 
Secondary Caufes ; that they are Mafters of them, 
and at. Liberty to ufe them as they pleafe, to 
gratify their Luft or Humor, and fatisfy their de-_ 
praved Appetites. But it is evident, that thefe 
things 


(27) The Chinefe being much addifted to Judicial Aftro— 
logy, are great Obfervers of the Heavens, and the Appea— 
rancesin them. For which Purpofe they have an Objerva- 
_ tory at Pekin, and Five Mathematicians appointed to watch 
every Night ; Four towards the four Quarters of the World, 
and One towards the Zenith, that nothing may efcape their 
Obfervation. Which Obfervations are the next Morning 
brought to an Office to be regiftred. But notwithftandin 
this their Diligence for manyAges,and that the Emperor hat 
kept in his Service above 100 Perfons to regulate the Ka- 
Jendar, yet are they fuch mean Aftronomers, that they owe 
the Regulation of their Kalendar, the Exa€tnefs in calcu- 
lating Eclipfes, &*c. to the Exropeans ; which renders the 
European Mathematicians fo acceptable to the Emperor, that 
Father Verbieff, and divers others, were not only made Prin- 
cipals in the Obfervatory, but put into Places of great 
-Truftin the Empire, and had the greateft Honours paid 
them at their Deaths. Vid. La Comte Adem. of China. Letter 


eds E%c, 
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things are the Gifts of God, they are fo many 
Talents entrufted with us by the infinite Lord of 
the World, a Stewardthip, a Truft repofed in us; 
for, which we muft give an Account at the Day 
when our. Lord fhall:call: according to that pa- 
rabolical Reprefentation of this Matter by our 
Bleffed Saviour, Matt. 25.14. 

. .. Our Duty then is not to abufe thefe Gifts of 

God, mot to neglett the Gift that is im us, NOt to hide 

our Talent in the Earth ; but as St, Paul exhorteth 

Timothy, 2. Tim. 1.6. we mutt fir up the Gift of 

God which is in us, not let it lie idle, concealed or 

dead ; but we mutt dvalwaueew 10 yeerouns blow it ups 
and enkindle it, as the Original imports; we mutt 
improve and employ our Gift to the Glory of 
the Giver; orin that Miniftration, that Ule of 
the World, for which he gave ic. Our Sceward- 
fhip, our Craft, our Calling, be it thar of che 

Ambaffadors of Heaven, committed to us, as 
twas to Timothy, by the laying’on of Hands ; or 
be it the more fecular Bufinefles of che Gentle- 
man, Tradefman,. Mechanick, or only Servant 5 
nay our good Genius, our Propenfity to any 
Good, as {uppofe to Hiftory, Mathematicks, Bo- 
tany, Natural Philofophy, Mechanicks, ce. I 
fay all thefe Occupations, in which the Provi-+ 
dence of God hath engaged Men, all thefe In- 
clinations to which his Spirit hath difpofed them, | 
ought to be difcharged with thae Diligence, thac 
Care, and Fidelity, that our great Lord and 
Mafter may not fay to us, as was faid to the un- 
faithful Steward, Luk. 16.2. Give an Account of 
thy Stewardfhip, for thou mayeft be no longer Steward ; 
but thac he may fay, as ’tis in the Parable before 

cited 
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cited, Matt. 25.21. Well done thou good and faithful 
Servant, thou haft been faithful over a few things, I 
will make thee Ruler over many things, enter thou into 
the Foy of thy Lord. Since now'the Cafe is thus, 
let us -be perfuaded to follow ‘Solomon’s- Advice, 
Ecclef. 9. 10. Whatfoever thy Hand findeth to do, do 
it with thy Might (29): *§ lay ‘hold on every Oc- 
** cafion that prefents itfelf » and improve it with 
“© the urmoft’ Diligence ; ‘becaufe now is the time 
** of Action, both in ‘the Employments ‘of ‘the 
“ Body, and of the Mind ; now is the ‘Seafon 
** of ftudying either Arts and Sciences, or Wift 
“dom and Vertue, for which thou wilt have no 
** Opportunitiesin the Place whither théu art 
‘* going, in the other World: Fur theress no Work, 
“nor Device, nor Knowledge, nor Wifdom in the Grave 
© whither thon gocft. Ns AOR TLIO ETSI OMI 
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Of Man's Bo py, particularly i?sPostuRe. 
J Aving thus, as briefly as well as I could, fur- 
veyed the Soul, let us-next take 4 View of 
Mans Body. Now here we have fuch a Mottipli- 
city of the moft exquifite Workmanthip, and of - 
the beft Contrivance, that if we fhould ftri@ly 
furvey the Body from Head to Foot, and fearch 
only into the known Parts, (and many more lig 
undifcovered) we fhould find too large and redi- 
ous a ‘Task to be difpatched, I fhall therefore 
have time only to take a Tranfient, and general 
Bias kind 


(29) Bifvop Patrick in loc, 
| (1) 
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kind of View of this admirable Machine, and that 
fomewhat briefly too, being prevented by others, 
particularly two excellent Authors of our own 
(1), who have done it on the fame Account as 

my felf. And the | 
r, Thing that prefents itfelf to our View, is the 
Ereét Pofture (2) of Man's Body : which is far the 
moft, if noc the only commodious Pofture for a 
Rational Creature, for him that hath Dominion 
over the other Creatures, for one that can invent 
ufeful things, and practife curious Arts. For 
without this Ere@ Pofture, he could not have 
readily turned himfelf to every Bufinefs, and on 
every Occation. His Hand (3) particularly could 
a4 eee 


(1) Mr. Ray in his Wifdom of God manifefted in the Works 

Creation Part 2d. and Dr. Cockburn Effays Faith. Part. t. 
Effay 5. | ) 

(2) ‘Ad hanc providentiam Natura tam diligentem fof which 
he had been before fpeaking] tamque folertem adjungt multa 
poffunt, e quibus intelligatuy, quanta ves hominibus a Deo, 
guamague eximia tribute funt : qui primum eos humo excita- 
tos, celfos EP evetos conftituit, ut Deorum cognitionem, ccelunt 
intueutes, capere poffent.. Sunt enim e terra bomines nou ut 
incola, atque habiiatoves, fed quafi [pefatores fuperarum ve~ 
rum, atque celefium, quarum fpeaculum aa nudlum alind 
genus animantinm pertinet. Cic. de Nat. Deor. Li 2. 

(3) Ut autem fapientifimum animalium eft Homo, fic & 
Manus funt organa fapienti animali convenientia. Non enim 
guia Manus habuit, propterea eft fapientiffimum, ut Anaxago~ 
vas dicebat ; fed quia fapientifimum erat, propter hoc Manus 
habuit, ut rePifime cenfuit Ariftoteles. Non enim Manus ip- 
fa hominem artes docuerunt, fed Ratio. Manus autem itfe 
funt artium organa, &e. Galen. de Uf. Part. L. 1. ¢, 3. Aft: r: 
which in the reft of this frft Book, and part of the fecond, 
he confiders the Particulars of the Hand, in order to enquire, 
as he faith ch. 5.. Num eam ommnino Conftitutionem habeat 
[manus] gua meliorem aliam babere non potuit ¢ 
Of this Part, (and indeed of the other Parts of human 
Bodies) he gives fo good an Account, that I confefs I could 
not bug admire the Seal of that ingenious and famed Hea- 

Bb4 then. 
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not have been in fo great Readinefs to execute the 
Commands of the Will, and Di@ates of the Soul, 
His Eyes would have been the moft prone, 
and incommodioufly fituated of all Animals ; but 
by this Situation, he can caft his Eyes upwards, 
downwards, and round about him: he hath a glo- 
rious Hemifphere of the Heavens (4), and anam- 
ple Horizon on Earth (5) to entertain his Eye. 


And 
Tn naman neeeenenenete yet sa F 
then. For an Example, (becaufe it is a little out of the 
Way) I thall pitch upon his Account of the different 
Length of the Pingais L. 1. c. 24. The Reafon of this 
Mechanifm, he faith, is, That the Tops of the Fingers may 
come to an Equality, cum magnas aliquas moles in circuitu 
comprehendunt, EP cum in Seipfis humidum vel parvum corpus 
continere CONANLUT. —mmmne Apparent vero in unam circuli cir~ 
cumferentiam convenire Digiti quingue in a&ionibus bujufmodi, 


fin he had in fo ftrittly furveying the Parts of Man’s Body, 


which take in his own tranflated Words, Cum multa nani-~ 


angles ;, where two Sides, and an oppofite Angle are given: 
Thus in Fig. 4. A HB is the Sur ace, ora great Circle of 
the terraqueous Globe: Cthe Center; A C.it’s Semidiaine- 
ger; & the Height of the Eye: and forafmuch as HE is 
Tangent, therefore the Angle at H isa Right-angle. = 
5 ; ro 4 é = rag ty he ae} 2 t at: 


hh 


% 
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that there are given HC 3967,737Miles, or 20949655 Englifh 
Feet (according to B. II: Ch. 2. Note 1.) C E the fame Length 
with the Height of the Eye on the Maft of.a Ship, or at only 
a Man’s Height, &c. added to it: and E HC the oppofite 
Right-Angle. By which three Parts given, it is eafy to 
find all the other Paria of the Triangle. And firft the An- 
gle at C, in order to find the Side H E, the Proportion is, 
As the Side C £, to the Angle at H:; So the Side HC, to the 
Angle at EZ, which being fubftra&ted out of 90 gr. the Re~ 
mainder is the Angle at C. Andthen, As the Angle at £ 
is to it’s oppofite Side HC, or elfe, As the Angle at His to” 
it’s oppofite Side CE:: So the Angle at C to its oppofite 
Side E H, the vifible Horizon. Or the Labour may be 
fhortned, by adding together the Logarithm of the Sum of 
the two given Sides, and the Logarithm of their Difference : 
the Half of which two Logarithms, is the Logarithm of the 
Side required, nearly. For an Example we will take the 
two Sides in Yards, by Reafon f{carce any Tables of Loga- 
rithms will ferve us farther. . The Semidiameter of the Earth 
is 6983218: the Height of the Eye is 2 Yards more, the 
Sum of both 13966438. , ce : 


Logar. e which fum is 5.1450856 
Logar. of 2 Yards (the Differ.) is 0.3010300 
Sum of both Logar. 74461156 
The Half Sum 3.7230578 


is the Logar. of 5285 Yards —= 3 Miles, which is the 
Length of the Line E H, or Diftance the Eye can reach at 6 
Feet Height. 

This would be the Diftance, on a perfe& Globe, did the 
vifual Rays come tothe Eye ina ftrait Line. But by means 
of the Refra&tions of the Atmofphere, diftant Objetis on 
the Horizon appear higher than really they are, and may be 
feen at a greater Diftance, efpecially on aie Sea ; which is 
a Matter of great Ufe, efpecially to difcover at Sea the 
Land, Rocks, @&c. and itisa great A&t of the divine Pro- 
vidence in the Contrivance and Convenience of the Atmof- 


phere, which by this means enlargeth the vifible. Horizon, 


and is all one asif the terraqueous Globe was much larger 
than really it is) As to the Height of the Apparent above 
the true Level, or how much, diftant Obje‘ts are raifed by - 
the Refraftions, the ingenious and accurate Gentlemen of 
the French Academy-Royal have given us a Table in their 
Meafure of the Harth ; Art. 12. aA | (6 
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And as this Erection of Man’s Body is the moft 
compleat Pofture ; fo if we furvey the Provifion 
made for it, we find all done with manifeft De- 
fign, the utmoft Art and Skill being employed 
therein. To pafs by the particular Conformati- 
on of many of the Parts, the Ligaments and 
Faftnings to anfwer this Pofture, as the Faftning, 
~ for inftance, of the Pericardium to the Diaphragm 
(which is peculiar to Man (6) I fay pafling by a 
deal of this Nature, manifefting this Pofture to 
be an A&t of Defign) let us ftop a little at the curi- 
ous Fabrick of the Bones, thofe Pillars of the Bo- 
dy. And how artificially do we find them made, 
how curioufly placed from the Head to Foor! 
The Vertebre of the Neck and Back Bone (7) — 
made. fhort and complanated, and firmly braced 
with Mufcles and Tendons, for eafy Incurvati- 
ons of the Body, but withal for greater Strength, 
to fupport the Body’sown Weight, together with 
other additional Weights it may have Occafion 
to bear. The Thigh-Bones and Legs long, and 
ftrong, and every way well fitted for the Motion 
of the Body. The Ret, accomodated with a 
great Number of Bones, curioufly and firmly 
tacked together (to which muft be added the mi- 
niltry of the Mufcles (8) ‘to anfwer all the Moti- 
7 tions 

(6) See Book 6.:Ch. 5. Note 7. - | 

(7) See Book 4. Ch. 8. Note 2. 

(8) The Mechanifm of the Foot would appear to be won- 
derful, if 1 fhould defcend to a Defcription of all parts : 
but that would be too long for thefe Notes: therefore a 
brief Account (moft of which I owe to the before commen-— 
ded Mr. Chefelden) may ferve for a Sample. In the firft 
Place, it is neceflary the Foot fhould be concave, to. enable 
us to ftand firm, and that the Nerves and Blood—Veffels may 
be free from Compre‘tion when we ftand or walk. In order 
hereunto the long Ifexors of the Toes crofs one —. 

; the 


Chap. II. Of Man's Pofture. 327 


tions of the Legs and Thighs, and at the fame 
time to keep the Body upright,and prevent it’s fal- 
ling, by readily affifting again{t every Vacillation 
thereof, and with eafy and ready Touches keep- 
ing the Line of Innixion, and Center Of Gravity in 

due Place and Pofture (9). erie | 
And as the Bones are admirably adapted to 
prop, fo all the Parts of the Body are as incom- 
parably placed to poife it.» Not one Side too 
heavy forthe other, but allin nice Aquipoife : 
the Shoulders, Arms, and Sides equilibrated on 
one Part; onthe other’ Part the Vifcera of the 
Belly counterpoifed with the Weight of the Sca- 
pular part, and that ufeful Cufhion of Flefh behind. 
And laftly, to all this we may add the wonder- 
ful Concurrence, and miniftry of the prodigious 
Number and Variety of Mufcles, placed through- 
out.the Body for this Service: that they fhould 
fo readily anfwer every Pofture, and comply 
with eyery Motion thereof, without any previous 
7h Thought 


the Bottom of the Foot, in the Form of a St. Andrew's 
Crofs, to incline the lefler Toes towards the great One, 
and the great One towards the lefler. The hort Flexors are 
chiefly concerned in drawing the Toes towards the Heel. 
The Lranfverfalis Pedis draws the Outfides of the Foot to- 
wards each other ; and by being inferted into one of the 
Sefamoid Bones of the great Toe, diverts the Power of the 
Abduftor Mufcle (falfely fo called) and makes it become a 
Flexor, And laftly the Peroneus longus runs round the outer 
Ankle, and obliquely forwards crofs the Bottom of the 
Foot, andat once helps to extend,the Tarfus, to conftritt 
the Foot, and to dire&t the Power of the other Extenfors to- 
wards the Ball of the gredt Toe. Hence the Lofs of the 
Great Toe is more than of all the other Toes. See alfo 
Mr. Cowper's Anat. Tab. 28. &c. 

(9) It is very well worth*while to compare here what 
Borelli faith de motu Animal. Par. 1. cap. 18. de fratione Ani~ 
mal. Prop, 132. &c. to which I refer the Reader, it being 
too long to recite here, 

‘ (19) 
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Thought or Reflext a&, fo thar (as the excellent 
Borelli (10) faith) ** It is worthy of Admiration, 
“* that in fo great a Variety of Motions, as run- 
* ning, leaping, and dancing, Nature's Laws 
** of ARquilibration fhould always be obferved ; 
** and when neglected, or wilfully tranfgrefled, 
“* that the Body mutt neceffarily and immediate- 
£* ly cumble down. 7 : 


Ae 


o 


CHAP. Il. | 
Of the Figure and SHAPE of Man's Bony. 


HE Figure and Shape of Man’s Body is the 

mott commodious that could poffibly be in- 
vented for {uch an Animal; the molt agreeable 
to his Motion, to his Labours, and all his Occa- 
fions. For had he been a-Rational Reptile, he 
could not have moved from Place to Place faft 
enough for his Bufinefs, nor indeed have done any . 
almoft. Had he been a Rational Quadrupede, 
among other things, he had loft the Benefit of his, 
Hands, thofe noble Inftruments of the moft ufe- 
ful Performances of the Body. Had he been 
made a Bird, befides many other great Inconve- 
niences, thofe before mentioned of his Flying, 
would have been fome. Inta Word, any other 
Shape of Body, but that which the Allwife Cre- 
ator hath given Man, would have been as in- 
commodious, as any Pofture but that of Erect : 
it would have rendered him more helplefs, or have ~ 
put icin his Power to have been more pernici- 
ous, or deprived him of ten thoufand mans or 
| | _ Plea- 
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(10) Borel. ibid, Prop. 142. 
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Pleafures, or Conveniences, . which his prefent 
Figure capacitates him for. 


| CHAP. IV. 
Of the SratuRE and Size of Man's Bovy. 


A inthe Figure, fo in the Stature and Size of 
Man's Body, we have another manifeft In- 
dication of excellent Defign. Not too Pygmean 
(1), nor too Gigantick ( 2), either of which 
Sizes would in fome particular or other, have 
‘been incommodious to Himfelf, or to his Bufinefs, 
or to the reft of his fellow Creatures. Too 
Pygmean would have rendered him too puny 2 
Lord of the Creation, too impotent and unfit to 
manage the inferiour Creatures, would have ex- 
-pofed him tothe Affaules of the weakeft Animals, 
to the ravening Appetite of voracious Birds, and 
have put him in the Way, and endangered his 
being trodden in the Dirt by the larger Animals, 
He would have been alfo too weak for his Bufi« 
nefs, unable to carry Burdens, and ina Word ta 
tranfacé the greater Part of his Labours and Con- 

cerns. 
And on the other Hand, had Man’s Body been 
made too monttroufly ftrong, too enormoufly 
Gigan- 


se 

(1) What is here urged about the Size of Man’s Body, 
may anfwer one of Lucretius’s Reafons why Nil ex nihilo 
gignitur. His Argument is 
 Denique cur Homines tantos natura parare 

Non potuit, pedibus que pontum per vada poffent 

Tranfire, &° magnos manibus divellere monteis 2 , 

-. Lucret. L. 1. Car. 200, 

(2) Haud facile fit ut quifquam & ingentes corporis vires, 
EP ingenium fubtile habeat. Diodor. Sic. ke, Fes (3) 
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Gigantick (3), it would have rendered him a 
~~ dan- 

(3) Although we read of Giants before Noab’s Flood.Gen. 
6. 4. and more plainly afterwards in Num. 13. 33. Yet there 
is great reafon to think the fize of Man was always the fame 
from the Creation. For as for the Nephilim ox Giants,in Gen. 
6, the Ancients vary about them: fome taking them for 
great Atheifts, and Monfters of Impiety, Rapine, Tyranny, 
and all Wickednefs, as well as of monftrous Stature,accord— 
ing as indeed the Hebrew fignification allows. 

And as for the Nephilim in Num. 1 3. which were evident- 
ly Men of a Gigantick Size, it muft be confidered, that it is 
very probable, the Fears and Difcontent of the Spies, might 
add fomewhat thereunto. | 

But be the Matter as it will, it is very manifeft, that in 
both thefe Places, Giants are fpoken of as Rarities, and 
Wonders of the Age, not of the common Stature. And fuch 
Inftances we have had in all Ages ; excepting fome fabu- 
lous Relations: fuch as I take to be'that of ‘Lheutobocchus, 
_ who is faid to have been dug up, Anno 1613, and to have 
been higher than the Trophies, and 26 feet long ; and no 
better I fuppofe the Giants to have been, that O/. AZaguus 
gives an account.of in his 5th Book, fuch as Hartben, and 
Starchater, among the Men ; and among the Women,reperta 
eff (faith he) puella in capite vulnevata, ac moriua, in~ 
duta chlamyde purpurea, longitudinis cubitorum 50, latitudinis 
anter humeros quatuor. Ol. Mag. Hiff. Le 5. ¢..2. 

But as forthe more credible Relations of Goliath (whofe 
Height was 6 Cubits and a Span, Sam. 17. 4. which accord~ 
ing to the prefent Curious and Learned Lord Bifbop of Peter-» 
borough,is fomewhci above 11 feet Englith. vid. Bithop Cum- 
berland of Fewifh Weights and Meafures.) of Maximinus the 
Emperor, who was 9 feet high, and others in Augufius, and 
other Reigns, of about the ae height ;.to which we may 
add the Dimenfions of a Skeleton, dug up lately in the place 
of a Roman Camp near St. Albans, by an Urn infcribed, 
Marcus Antoninus; of which an account is given by Mr. 
Chefelden, who judgeth by the Dimenfions of the Bones,that 
the Perfon was 8 foot high. vid. Philo. Tranfat. No. 335: 
thefe antique Examples and Relations, I fay, we can match, 
yea out-do, with modern Examples: of which we have di- 
versin F. Ludolph. Comment. in Hif?. Ethiop. L. 15 c. 2.9. 22. 
Magus, Conrircius, Dr. Hakewill, and others. Which latter 
relates, from Nannez, of Porters and Archers belonging to 
the Emperor of China, of 15 feet high ; and others aa 
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Purchas of 10 and 12 feet high,and mote ; fee in the learned 
Authors Apolog. p. 208. * ct 

Thefe indeed exceed what I have feenin England ; but in 
1684, I meafur’d an Irifhb Youth, faidto be not 19 Years old, 
who was 7 feet near 8 Inches ; and in 1697, 2 Woman who 
was 7 feet 3 Inches in height. , | 

But for the ordinary Size of Mankind, in all probability, 
it was always (as I faid) the fame, as may appear from the 
Monuments, Mummies, and other ancient Evidences to be 
feen at this day. The moft ancient Monument at this day I 
prefume is that of Cheops, in the firft and faireft Pyramid of 
Eeypt ; which was, no doubt, made of capacity every way 
fufficient to hold the Body intended to be laid up init. But 
this we find, by the nice Meafyres of our curious Mr. Greaves, 
hardly to exceed our common Coffins. The hollow part with- 
in (faith he) is in length only 6,488 feet, and in breadth, but 
2,218 feet - The depth, 2,860 feet. A narrow fpace, yet large 
enough to contain a moft potent and dreadful Monarch, being 
dead ; to whom living, all Egypt was too freight and nar= 
row a Circuit. By thefe Dimenfions, and by fuch other Obfer- 
vations, as have been taken by me from feveral embalmed Bo~ 
dies in Egypt, we may conclude there is no decay in Nature 
(though the on i is as old as Homer) but that the Men of 
this Age are of the fame Stature they were near 3000 Years 

ago. vid. Greaves of the Pyr. in 1638. in Rays Colle&. of | 
Trav. Tom. 2. pag. 118. . 

To this more Ancient, we may add others of a later date. 
Of which take thefe, among others, from the Curious and 
Learned Hakewill. The Tombs at Pifa, that are fome thou- 
fand Years old, are not longer than ours : fo is Athelfianes 
in Malmesbury Church ; fo Sehba’s in St. Paul’s of the Year, 

_ 693 ; fo King Hibelired’s, &c. Apol. p. 219, & ec. 

The fame evidence we have alfo from the Armour,Shields, 
Vefiels, and other Utenfils dug up at thisday. The brafs 
Helmet dug up at Adéetaarum, which was not doubted to 
have been Peft there at the overthrow of Afdrubal,will fit one 
of our Men at this day. . 

Nay befides all this probable, we have fome more certain 
Evidence, Auguftus was 5 Foot 9 Inches high, which was 
the juft Meafure of our Fini Queen Elizabeth, who ex- 
ceeded his Height 2 Inches, if ht Allowance be made 


for the Difference between the Roman and our Foot. Vid. 
Hake. ib. p. 215. | 
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dangerous Tyrant in the World, too ftrong (4) 
in {ome Refpedts, even for his own kind, as well 
as the other Creatures. Locks and Doors might 
per- 

| | 


(4) To the Stature of Men in the foregoing Note, we 
may add fome Remarks about their unufual Strength. That 
of Sampfon (who is not faid to have exceeded other Men in 
Stature as he did in Strength) is well known. So of old, 
Hettor, Diomedes, Hercules, and Ajax are famed : and fince 
them many others: for which I fhall feek no farther than 
the before commended Hakewill, who by his great and cu- 
sious Learning, hath often moft of the Pica hes that are to 
be met with on all his Subjects he undertakes. Of the after- 
Ages he names C. Marius, Maximinus, Aurelian, Scander- 
berge, Bardefin, Tamerlane, Ziska, € Hunniades. Anno 
1529. Klunber Provoft of the great Church at Mifnia, car-~ 
tied a Pipe of Wine out of the Cellar, and laid it in the 
Cart. MMayolus faw one hold a Marble Pillar in his Hand 
3 Foot long, and one Foot diameter, which he toft up in 
the Air, and catched again, as if twas a Ball. Another of 
Mantua, and a little Man, named Rodamas, could break a 
Cable, &c. Ernaudo Burg fetched up Stairs an Afs laden 
with Wood, and threw both on the Fite At Conftantino- 
ple Anno 1582 one lifted a Piece of Wood, that twelve 
Men could fcarce raife : then lying along, he bare a Stone 
that ten Men could but jut val to him. G. of Fronsberge 
Baron Mindlehaim could raife a Man off his Seat, with only 
his middle Finger ; ftop an Horfe in his full Career ; and 
fhove a Cannon out of it’s Place. Cardan faw a Man dance 
with two Men in his Arms, two on his Shoulders, and one 
on his Neck. Potacoua Captain of the Coffacks could tear an 
Horfe-(hoe (and if I miftake not, the fame ig reported-of the 
prefent King Auguftus of Poland.) A Gigantick Woman of 
the Netherlands could \ift a Barrel of Hamburg Beer. 
Mr. Carew had a Tenant that could carry a But’s length, 6 
Bufhel of wheaten Meal (of 15 Gallon Meafure) with the 
Lubber, the Miller, of 24 Years of Age, on the Top of it. 
And F¥. Roman of the fame County could carry the Carcafs 
of an Ox. Vid. Hakewill ib. p. BN 1 | 

Viros aliquot moderna memoria tam a mineralibus, quam 
aliis Suethta, &* Gothia provinciis adducere congruit, tanta 
fortitudine praditos, ut quifque eorum in humeros {ublevatum 
Equum, vel Bovem maximum, imo vas ferri 600, Soo, aut 
1000 lébrarum (quale & alique Puelle levare poffunt) ad plura 
fladia portaret. Ql. Mag. ubi fupr. | ne 
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perhaps have been made of fufficiént Strength to 
have barricaded our Houfes ; and Walls, and 
Ramparts might perhaps have been made ftrong 
to have fenced our Cities. But thele’things could 
not have been without a great and inconvéniefic 
Expence of Room, Materials, and fuch Neceffa- 
ries, that fuch vaft Strnéturés and Ufes would. 
have occafioned, more perhaps than the World 
could have afforded to all Ages and Places. 
But let us take the Defcant of a good Naturalift 
and Phyfician on the Cafe (5), ‘© Had Man been 
*< a Dwarf (faith he) he had fcafce been a Rea- 
** fonable Creature. For he muft then have had 
“<a Jolt Head; fo there would not have been 
** Body and Blocd enough to fupply his Brairi 
** with Spirits ; or he muft have had a fmall 
‘© Head, anfwerable to his Body, and fo theré 
** would not have been Brain enough for his Bu- 
“ finefs —— Or had the Species of Mankind beert 
** Gigantick, he could not have been fo commo-. 
dioufly fupplied with Food. For there would 
** not have been Flefh enough of the beit edible 
** Beafts, to ferve his Turn. And if Beafts had 
** been made anfwerably bigger, there would 
*€ noc have been Grafs enough. And fo he goeth 
on. Anda little after, “ There would not have 
** been the fame Ufe and Difcovery of his Rea- 
*¢ fon ; in that he would have done many things 
** by meer Strength, for which he is now ptt to 
** invent innumerable Engines. Neither 
* could he have ufed an Horfe, nor divers other 
** Creatures. But being of a middle Bulk, he 
** isfittedto manage and ufethem all. Por (faith 
** he) no other Caufe can be affigned why a Mart 

“¢ was 


c¢ 


(5) Grews Cofmol. Sace, B, tech. 5. g. 25% 
Ge (3) 
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“¢ was not made five or ten times bigger, but his 
“* Relation to the reft of the Univerfe. Thusfar 
our Curious Ausior. 


CHAP. V. 


Of the STRUCTURE of the PARTS of 
: Man's Body. 
y JAving thus taken a View of the Pofture, 
& & Shape, and Size of Man’s Body, let us in 
this Chapter furvey the Struéture of it’s Parts. 
But here we have fo large a Profpe@, that it 
would be endlefs to proceed upon Particulars. 
It muft fuffice therefore to take Notice, in general 
only, how artificially every Part of our Body is 
made. No Botch, no Blunder, no unneceflary 
Apparatus (or inother Words) no Signs of Chance 
(1); but every thing curious, orderly, and per- 
formed in the fhorteft and beft Method, and adap- 
ced to the moft compendious Ufe. What one 
Part is there throughout the whole Body, but 
what is compofed of the ficceft Matter for that 
Part ; 
rrr eee ND SE RSE AGU En RAEN 

(1) It is manifeftly an argument of Defign, that in the 
Bodies of different Animals, there is an agreement of the 
Parts, fo far as the Occafions and Offices agree, but a diffe. 
tence of thofe where there is a difference of thefe. In an hu- 
mane Body are many Parts agreeing with thofe of a Dog 
for inftance, but in his Forehead, Fingers, Hand, Inftru- 
ments of Speech, and many other Parts, there are Mufcles 

‘and other Members which are not ina Dog. And fo con. 
trariwife in a Dog, what is not in Man. If the Reader 1s 
minded to fee what particular Mufcles are in a Man, that 
are notina Dog ; or in a Dog that are not in an humane 
Body, let him confult the curious and accurate Anatomitft, 


Dr. Dougla/s’s Myogr. conipar. 
< 7 (2) 
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Part ; made of the moft proper Strength and 
‘Texture ; fhaped in the compleateft Form ; and 
ina Word, accourer’d with every thing neceffa- 
ry for it’s Motion, Office, Nourifhment, Guard, 
and what not! What fo commodious a Structure 
and Texture could have been given to the Bones, 
for Inftance, to make them firm and ftrong, and 
withal lighe, as that which every Bone in the Bo- 
dy hath? Who could have fhaped them fo nicely 
to every Ufe, and adapted them to every Part, 
made them of fuch juit Lengths, given them fuch 
due Sizes and Shapes, channelled, hollowed, 
headed, lubricated, and every other thing mi- 
niftring in the beft and moft compendious manner 
totheir feveral Placesand Ufes 2? What a glorious . 
Collection and Combination have we alfo of the 


‘mott exquifite Workmanfhip and Contrivance in 


the Eye, in the Ear, in the Hand (2), in the 
Foot (3), in the Lungs, and other Parts already 
Mentioned? What an Abridgment of Art, what 
rE. | x 


(2)Galen having defcribed the Mufcles,Tendons,and other 
parts of the Fingers, and their Motion, crys out, Confidera 
icitur etiam hic mivabilem CREATORIS fapientiam. De Uf. 
Part..L. 1. c. 18. . ; 

_ (3) And not only in the Hand, but in his account of the 
Foot (L. 3.) he frequently takes notice of what he calls 
Artem, Providentiam €® Sapientiam Conditoris. As Ch. 13. . 
‘An igitur non equum eft hic quoque admivravi Providentiam 
Conditoris, gui ad utrumque ujum, etft certe contrarium, exatte 
convenientes EP confentientes invicem fabricatus eft totius mem— 
bri (tibie] particulas 2 And at the end of the Chap. Quod 
fi omnia que ipfarum funt partium mente immutaverimus, 
neque invenerimus pofitionem aliam meliovem ea, quam nunc 
fortita funt, neque figuram, neque magnitudinem, neque con- 
nexionem, negue (ut paucis omnia completar) aliud quidquam 
eorum, gua corporibus neceffavio infunt, perfettifimam pronun- 
ciave oportet, &° undique vette conftitutam prajentem ejus con- 
firufionem. The like alfo concludes. Ch. 15. — 
cz (4) 
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a Variety of Ufes (4) hath Nature laid upon that 
one Member the Tongue, the grand Inftrument 
of Taft, the faichful Judge, the Centinel, the 
Watchman of all our Nourifhment, the artful 
Modulator of our Voice, the neceffary Servant 
of Maftication, Swallowing, Sucking, and « 
great deal befides ? But I muft defift from pro- 
ceeding upon Particulars, finding I.am fallen 
upon what I propofed to avoid. 


CGH A Poo Vi. 
Of the Puacine the Pars of Man’s Body. 


N this Chapter, I propofe to confider the 
Lodgment of the curious Parts of Man’s Body. 
Which is no lefs admirable than the Parts them- 
felves, all placed in the moft convenient Parts 
of the Body, to minifter to their own feveral 
Ufes and Purpofes, and to affift, and mutually 
to helpone another. Where could thofe faithful 
Watchmen the Eye, the Ear, the Tongue be fo 
commodioufly placed, as in the upper Part of 
the Building ? where could we throughout the 
Body find fo proper a Part to lodge four of 
the five Senfes, as in the Head (1), near the 
| Brain 

(4) At enim Opificis indufrii maximum eft indicium (quem- 
admodum ante fepenumero jam diximus) is que ad alium 
ufun fuerunt comparata, ad alias quogue utilitates abuti, ne- 
que laborave ut fingulis utilitatibus fingulas faciat ac proprias 
particulas. Galen. ub. fupr. L. 9. c. 5. 

(1) Senfus, interpretes ac nuntii rerum, in capite, tanquam 
in avce, mirifice ad ufus neceffarios & fati, & collocati funt. 
Nam oculi tanguam fpeculatores, altifimum locum obtinent : 
ex quo plurima confpicientes, fungantur fuo munere. Et Auves 
cum fonum vrecipere debeant, qui natura in fublime fertur ; 
vette im illis corporum partibus collocata funt. Cicer. de Nat. 
Deor, L. 2, ubi plura de cxteris Senfibus. aa 
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Brain (2), the common Senfory, a Place well 
guarded, and of littie other Ufe than to be a Seat 
to thofe Senfes 2? And how could we lodge the 
Fifth Senfe,that of Touching otherwife (3), than to 
difperfe it to all Parts of the Body ? Where could 
we plant the Hand (4), but juft where itis, tobe 
ready at every Turn, on all Occafions of Help 
and Defence, of Motion, Action, and every of 
it’s ufeful Services? Where could we fet the Legs 


and Feet, but where they are, to bear up, and 


handfomely to carry about the Body > Where 
could we lodge the Heart, to labour about the 


_ whole Mafs of Blood, but in, or near the Cen- 


ter of the Body (5)? Where could we find Room 
for that noble Engine to play freely in, where 
could we fo well guard it againft external Harms, 
as itis in that very Place in which ic is lodged 
and fecured? Where could we more commodi- 
oufly place, than in the Thorax and Belly, the 
ufeful Vifcera of thofe Parts, fo as not to {wagg, 


and jogg, and overfet the Body, and yet co mi- 


nifter fo harmonioufly, as they do, to all the 
feveral Ules of Concoétion, Sanguification, the 
Separation of various Ferments from the Blood, 
for the great Ufes of Nature, and to make Dif- 

bud Be charges 


(2) Galen well obferves, that the Nerves miniftring to 
Motion, are hard and firm, to be lefs fubje& to Injur Bae 
thofe miniftring to Senfe, are foft and tender: and that for 
this Reafon it is, that Four of the Five Senfes are lodged 
fo near the Brain, viz. partly to partake of the Brains foft- 
ne{s and tendernefs, and partly for the fake of the ftrong 
guard of the Skull. vid. Gal. de Uf. Part. L. 8. ¢. §, 6. 
(3) See Book 4. Ch. 6. Note 3. 
(4) Quam vero aptas, quamque muyltarum artium mini- 
firas Manus natura homini dedit ? The particulass of which, 
enumerated by him, fee in Cic. ub. fupr. ee 
(5) See Book 6. Ch. 5. . 
| oe Ce4 (6 
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charges of what is ufelefs, or would be burden- 
fome or pernicious to the Body (6) ? How could! 
we plant the curious and great Variety of Bones: 
and of Mufcles of all Sorts. and Sizes, neceffary 
as I have faid to the Support, and every Motion) 
of the Body? where could we lodge all the Ar-. 
teries and Veins to convey. Nourifhment; and! 
the Nerves Senfation throughout the Body ?) 
where, I fay, could we lodge all thefe Imple-. 
ments of the Body, to perform their feveral Offi-. 
ces? how could we fecure and guard them {o: 
well, asin the very Places, and in the felf fame: 
‘manner in which they are already placed in the 
Body ? And laftly, to name no more, what Co- 
veting, what Fence could we find out for the 
whole Body, better than that of Natures own 
providing, the Skin (7)? how could we fhape it 
to, or brace it about every part better, either for. 
Convenience or Ornament? What better Texture 
could we give it, which altho’ lefs obdurate and 
firm, than that of fome other Animals, yet is, 
fo much the more fenfible of every Touch, and 
more compliant with every Motion? and being 
eafily defendible by the Power of Man’s Reafon, 
and Art, is therefore much the propereft Tegu-. 
ment for a Reafonable Crearure. 

; CHAP, 


(6) Ut in edificiis Architei avertunt ab oculis & naribus 

deminprum ea, qua profiuentia neceffario tetri effent aliquid | 

habitura ; fic natura ves fimiles. (fcil. excrementa) procul | 
amandavit a fenfibus. Cicer. de Nat. Deor, L. 2. 2 
(7) Compare here Galen’s Obfervations de Uf. Part. L. 11, 
e 15. Alfo L, 2. c, 6. See alfo Cowpers Anat.where in Tab. q, 
are bie elegant Cuts of the Skin in: divers parts of the 
Body, drawn from Microfcopical Views, as alfo of the Pa- 
pille pyrampdales, the Sudoriferous Glands and Veffels, the 

fiairs, Be. nuts ye | 
(1) 
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CHAP. VII. 


Of th Provision i Maw's Body againft 
Evi Ls. 


Hs taken a tranfient View of the Structure 
and Lodgment of the Parts of human Bo- 
dies, let us next confider the admirable Provifion 
that is made throughout Man’s Body to ftave off 

Evils, and to difcharge (1) them when befallen. 
For the Prevention of Evils, we may take the 

Inftances already given, of the Situation of thofe 

faithful Sentinels, the Eye, the Ear, and Tongue 

in the fuperiour Part of the Body, the better to 

defcry Dangers at a Diftance, and to call out 

prefently for Help. And how well fituated is the 

Hand, to be a fure and ready Guard to the Body, 

as well as the faithful Performer of moft of it’s 

Services? The Brain, the Nerves, the Arteries, 

‘the Heart (2), the Lungs, and in a Word, all 
the 


(1) One of Natures moft conftant Methods here is by the 
Glands, and the Secretions made by them : the particulars 
of which being too long for thefe Notes, I fhall refer to 
the modern Anatomifts who have written.on thefe Subjects, 
and indeed, who are the only Men that have done it 'te~ 
lerably : particularly, our learned Drs.Cockburn, Keil, Mor 
- fand, and others at home and abroad : an Abridgment of 
whofe Opinions and Obfervations, may be met with in Dr. 
Harvis’s. Lex. Tech, Vol. 2. under the words Glands, and 
Animal Secretion. 

(2) In Man, and moft other Animals, the Heart hath the 
guard of Bones, But in the Lamprey which hath no Bones, 
(no not fo much asa Back-bone) the Heart is very firangely 
fecured, and lies immured ov capfulated in a Cartilage, or 
avrifly Subftance, which includes the Heart, and its Auricle, 
as the Skull doth the Brainin other Animals, Powers 
Microf, Obfer. 22. 
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the principal Parts, how well are they barricaded 
éither with ftrong Bones,” or deep Lodgments in 
the Flefh, or fome fuch the wifett, ‘and ficteft 
Method, moft agreeable to the Office and Action 
of the Parc? Befides which, for greater Préecau> 
tion, and a farther Security, what an incompa- 
rable Provifion hath the infinite Contriver of 
Man’s Body made for the Lofs of,or any Defea in 
lome of the Parts we can leaft {pare, by doubling 
chem ? by giving us two Eyes, two Ears, two 
Hands, two Kidneys, two Lobes of the Lungs, 
Pairs of the Nerves, and many Ramifications of 
the Arteries and Veins in the flefhly Parts, that 
there may not be a Defea of Nourifhment of the 
Parts, in Cafes of Amputation, or Wounds, or 


e 


Ruptures of any of the Veilels.’ - : 

* And as Man’s Body is admirably contrived and 
made to prevent Evils : fo no lefs Art and Cauti- 
on hath been ufed to get rid of them, when they 
do happen. When by any Misfortune, Wounds or 
Hurts do befal, or when by our own wicked 
Pooleries and Vices, we pull down Difeafes and 
Mifchiefs upon ourfelves, what Emun@ories Gad 
what admirable Paflages(4),are difperfed through- 
wy é ng eco . oe y « ; : Gin t ” , aor out 
VERA A As Sa 


(3) Here [from the Puftules he obferved in Monomotapa] 
were grounds to adrhive the contrivance of our Blood, which 
6” fome Occafions, fo foon as any thing defiructive to the con-_ 
“fritution of it; comes into tt, immediately by an inteftine Com ; 
motion endeavouveth to thruft it forth, and is not only freed 
from: the nea. Gueft, but fometimes what likewife may have 
tain lurking therein for a great while. And from 
“berice it comes to pals, that mbff part of Medicines, when duly 
adminifived, ave not only fent out of the Body themfelves, bit 
liRewife great guantities of merbifick’ Matter ; as in Saliva 
gon, &c. Dr. Sloanes Voy. to® AMGIiCa! PLO eer Byes + 
‘“(4) Valfalua difcovered fome Paflaves into the Region of 
the-Harsdrum, of mighty ufe (among others) to make Dif. 
bebe wie rig Be oe Seg Ba a. -9 aS ‘charges 
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out the Body, what incomparable Methods doth 
Nature take (5), what vigorous Efforts is fhe ena- 


bled 


charges of Bruifes, Impoftumes, or any purulent, or mor- 
“bifick Matter from the Brain, and parts of the Head. Of 
which he gives two Examples : one, a Perfon, who from 
a Blow on his Head, had difmal Pains therein, grew Speech. 
lefs,and lay under an abfolute Suppreffion and Decay of his 
Strength : but found certain Relief, whenever he shad’ a 
Flux of Blood, or purulent Matter out of his Ear - which 
after his Death, Valfalva difcovered, was through thofe 
Paflages. . 

The other was an Apopletical Cafe, wherein he found a 
large quantity of extravafated Blood, making way from the 
Ventricles of the Brain, through thofe fame Paflages. Valfal. 
de Aure hum. c. 2, §. 14. and c. 5. §. 8. i 
' (5) Hippocrates Lib. de Alimentis, takes notice of the fa 
gacity or Nature, in finding out Methods and Paffages for 
the difcharging Things oftenfive to the Body, of which 
the prefent Learned and. Ingenious Bifhop of Clogher in 
Ireland (Boyle) gave this remarkable Inftance to my ver 
Curious and Ingenious Neighbour and Friend ,D’ Acre Barvet, 
Efq; viz. ‘That in the ‘Plague-Year, a Gentleman at 
the Univerfity, had a large Plague-Sore gathered under his 
Arm, which when they expected it would have broken, 
difcharged it felf by 2 more than ordinary large and feetid 
Stool ; ‘the Sore having no other Vent for it, and immedi- 
ately becoming found and well thereupon, 

Like to which, is the Story of: ¥o/f- Lanzonius of a Soldier 
of 35 Years of Age, who had a Swelling in his tight Hip, 
accompanied with great Pain, &¢, ‘By the ufe of emollient 
Medicines having ripened’ the Sore, the Surgeon intended — 
the next Day to have opened it ; but about Midnight, the 
Patient having great provocations to Stool, disburthened 
himfelf three times ; immediately upon which, both the 
‘Tumour and Pain ceafed, and thereby difappointed the Sur- 
geons Intention. Epbem. Germ. Anno 1690. Obf. 49. More 
fuch Inftances we find of Mr. Yonges in Philof. Tranfad. No. 
323. But indeed there are fo many Examples in our Philo, 
Tranfa®. in the Ephem. German. Tho. Bariholine, Rhodius, 
Sennertus, Hildanus, &c. that it would be endlefs to recount. 
them, Some have fwallowed Knives, Bodkins, Needles and 
Pins, Bullets, Pebbles, and 20 other fuch things as could 
hat find a Paffage the ordinary Way, but have met with an 
Exit thrqugh the Bladder, or fome other way of Natures 
Pes ie nee ies yee - : own 
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bled to make, to difcharge the peccant Humours, 
to correct the morbifick Matter, and in a Word, 
to fet all things right again ? But here we had 
beft take the Advice of a learned Phyfician in the 
Cafe: The Body (faith he) isfo contrived, as 
** to be well enough fecured againft the Mutati- 
** onsin:the Air, and the leffer Errors we daily 
** run upon ; did we not in our Excefles of Eating, 
‘* Drinking, ‘Thinking, Loving, Hating, orfome 
‘* other Folly, let in the Enemy, or lay violent. 
** Hands upon our felves. Nor is the Body fitted 
". only to prevent, but alfo to cure, or mitigate 
** Difeafes, when by thefe Follies brought upon 
“us. In moft Wounds, if kept clean, and from 
“the Air, —— the Flefh will glew together, 
** with its own native Balm. Broken Bones are 
* cemented with the Callus, which themfelves 
“ help tomake. And fo he goes on with ample 
Inftances in this Matter, too many to be here {pe- 
cihed (6). Among which he inftanceth in the 
Diftempers of our Bodies, fhewing that even 
many of them are highly ferviceable to the Dif- 
charge of malignant Humours, and preventing 
greater Evils. s | vidi 
And no lefs kind than admirable is this Con- 
trivance of Man’s Body, that even it’s Diftem- 


pers fhould many times be it’s Cure (7), that when 
the 


‘acon - F a é . 
“9h fn . 

own providing. But pafling over many Particulars, T fhall 

only give one Inftance more, becaufe it may be a good Cau- 


tion to fome Perfons, that thefe Papers may probably fall . 


into the hands of, and that is the danger of fwallowin 
Plumb, Prune-flones, Sc. Sir Prancis Butlers Lady had 
many Prune-ftones that made way through an Abfcefs near 
ber Navel. Philof: Tranf. No. 265. where are other fach - 
hike Examples. Mote alfo may be found in No. 282, 304, &e, 

(6) Grew’s Cofmel. §. 28, 29. 7 | 

(7) Nor ave Difeafes themfelves ufelefs. For the Blood im a 
Seaver, if well governed, like Wine upon.the fret, difchargeth 
47 
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the Enemy lies lurking within to deftroy us, there 
fhould be fuch a reluctancy, and all Nature exci~ 
ted with it’s ucmoft Vigour to expell him thence, 
To which Purpofe even Pain it felf is of great 
and excellent Ufe, not only in giving us Notice 
- of the Prefence of the Enemy, but by exciting 
us co ufe our utmoft Diligence and Skill co root 
out fo troublefome and deftru@ive a Companion. 


Of the Harmony between the Parrs of 
: Man's Body. 7 


T is an admirable Provifion the merciful Crea- 
tor hath made for the good of Man’s Body, 


it felf of all heterogeneous Mixtures : and Nature, ihe Difeafe, 
and Remedies clean all the rooms of the Houfe ; whereby that 
avhich threatens Death, tends, in conclufion, to the prolonging 
ef Life. Grew ubi fupr. §: 52. 

And as Difeafes minifter fometimes to Health, fo to other 
good Ufes in the Body, fuch as quickning the Senfes : of 
which take thefe Inftances relating to the Hearing and 
Sight. A very ingenious Phyfician falling into an odd kind of 
feaver, had his fenfe of Hearing thereby made fo very nice and 
tender that he very plainly heard foft Whifpers, that were made 
at a confiderable diftance off, and which were not in the leaft 
perceived by the By-ftanders, nor would have been by him be~ 
fore his Sicknefs; 

A Gentleman of eminent Parts and Note, during a Diftenr~ 
per he had in his Eyes, had his Organs of Sight brought to be 
fo tender, that both his Friends and Himfelf have affured me, 
that when he waked in the Night, he could for a while plainly 
fee and diftinguifh Colours, as well as other Objects, difcern~ 
able by the Eye, as was more than once tryed. Boyl deter nat. 
of Effluv. ch. 4. t's 

Daniel Frafer — continued Deaf and Dumb from bis. 
Birth, till the 17th Year of his Age.—_— After his recovery 
from a Feaver, he perceived a Motion in his Brain, which was 
wery uneafy to him ; and afterwards be began to bear, and in 
peed) of time, to underfiand Speech, &c. Vid. Philof. Tranf, 

6. 313, . i (1) 
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by the Harmony between the Parts thereof. Of 
which let us take St. Paul's defcription in x Cor. 
¥2. 8. But now hath God fet the members every one 
of them in the body, as it hath plealed him. And 
(Vv. 21.) the Eye cannot fay unto the Hand, I have no 
need of thee: nor again, the Head to the Feet, I have 
xo needof you. But fuch is the confent of all the 
Parts, or as the Apottle wordeth it, God hath fo 
tempered the Body together, that the Members fhould 
have the fame Care one for another, v.25. So that 
whether one Member fuffer, all the Members luffer with 
st: or one Member be honoured, (oraftec&ed with any 
Good) all the Members rejoyce [and fympathize ] 
with it; V.26. : 

This mutual Accord, Harmony and Sympathy 
of the Members, there is no Reafon to doubt (ry, 
is made by the Commerce of the Nerves (2), and 
their artificial Pofitions, and curious Ramificati- 
ons throughout the whole Body, which is admi- 
rable and incomparable, and might deferve a 
place in this Survey, as greatly and manifeftly 
fetting forth the Wifdom and Benignity of the 
great Creator: but that to give a Defcription 
thereof from the Origin of the Nerves in che 
Brain, the Cerebellum and Spine, and fo threugh 
every Part of the Body, would be tedious, and 

ar in- 


(1) See Book 4..Ch. 8, 

(2) Tria propofita ipfi Nature in Nervorum diftributione fu- 
erunt : 1. Ut Senforiis infirumentis Senfum impertiret. 2. Ut 
motoriis Motu. : 3. Ut omnibus aliis [paxtibus] daret, ut Gua 
fi dolorem adferrent, dignofcerent. And afterwards, Si quis 
én adiffetionebus {peFavit, confideravitgue juftene, an fecus Na- 
tura Nervos non eadem menfura omnibus partibus diftribuerit, 
fed al:is quidemliberalius, aliis vero parcius, eadem cum Hip- 
pecrate, velit nolit, de Natura omnino pronunciabit, quod ea 
fcilicet fagax, jufta, artificiofa, animaliumeue provida eff. 


‘Galen, de uf. part. L, 5. ¢. 9. 
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intrench too much upon the Anatomift’s Pro- 
vince : and therefore one Example fhall fuffice for 
a Sample of the whole ; and that fhall be (what was 
promifed before (3 ) the great Sympathy occafio- 
ned by the Fifth Pair of Nerves, which | chufe 
to inftance in, rather than the Par vagum, OL 
any other of the Nerves; becaufe alchough we 
may have lefs Variety of noble Contrivance and 
Art, than in that Pair, yet we fhall find enough 
for our Purpofe, and which may be difpatched 
in fewer Words. Now this Fifth Conjugation of 
Nerves is branched to the Ball, the Mufcles and 
Glands of the Eye; to the Ear; to the Jaws, 
the Gums, and Teeth; to the Mufcles of the 
Lips (4); tothe Tonifils, the Palate, the Tongue, 
and the parts of the Mouth; to the Precordia al- 
fo, in fome Meafure, by inofculating with one 
of its Nerves ; and laftly, to the Mufcles of the 
Face, particularly the Cheeks, whofe fanguife- 
rous Veffels ic twifts abour. 

From hence it comes to pafs that there is a 
great Confent and Sympathy (5) between thefe 
Parts; fo that a Guftable thing feen or fmele, ex- 
cites the Appetite, and affects the Glands and 
Parts of the Mouth ; that a thing feen or heard, 

thac 


(3) Book 4. Ch. 5. 

(4) Dr. Willis gives the reafon cur mutua Amaftorune 
ofcula labiis imprefja, tum precordia, tum genitalia afficiendo, 
amovem ac libidinem tam facile irritant, to be from the con- 
fent of thofe Parts, by the Branches of this sth Pair. Nerv. 
Defer. c. 22. 

And Dr. Sachs judges it to be from the confent of the La- 
bia Ovis cum Labiis Uteri, that in April, 1669, a certain 
breeding Lady, being affrighted with fecing one that had 
{cabby Lips, which they told her were occafioned by a 
Peftilential Fever, had fuch like Puftules brake out in the 
Lalia Uteri. Ephem. Germ. T.1.Obf.20.  - 

(5) Confult Willis ubi [upra, 

(6) 
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that is fhameful, affeéts the Cheeks with modeft 
Blufhes ; but on the contrary, if it pleafes and 
tickles the Phancy, that it affeéts the Precordia 
and Mufcles of the Mouth and Face with Laugh- 
ter; but a ching caufing Sadnefs and Melancholy, 
doth accordingly exert itfeif upon the Precerdia, 
and demonttrate it felf by caufing the Glands of 
the Eyes to emit Tears (6), and the Mufcles of . 
the Face to put on the forrowful Afped of Crying. 
Fence alfo that torvous four Look produced by 
Anger and Hatred: and that gay and pleafing 
Countenance accompanying Love and Hope. 
And in fhore, itis by means of this Communicati- 
on of the Nerves, that whatever affects the Soul, 
is demonftrated (whether we will or no) by a 
Confentaneous Difpofition of the Precordia with- 
in, and fnitable Configuration of the Mufcles and 
Parts of the Face without. By which means (as 
Pliny faith ) (7) “* the Face in Man alone is the 
“« Index of Sorrow or Joy, of Pity or Severity. 
** In it’s afcending Part, the Brow, is a part of 
** the Mind feated. Therewith we deny, there- 
** with we aflent, therewith we fhew Difdain 
“and Pride. Pride hath (faith he) ** its Con- 
** ception, it’s Rife in another place; but here 
“its Seat. In the Heart itis born and begun, 
** but here it abides anddwells; and that becaufe 
** (faith he) it could find no other part of the 
“ Body higher or more craggy (8) where it 
** might refide alone. | ‘Thus 


‘SeeeED 
(6) Tears ferve not only to moiften the Eye, to clean and 
brighten the Corvea, and to expre{s our Gricf ; but alfo to 
alleviate it, according to that of Ulyffes to Andromache, im. 
Seneca s Treas, V. 762. 
Tempus moramque dabimus ; arbitrio tuo 
Implere lachrymis : Fletus erumnas levat. 
C7). Plin. Nat Girne E 1. ap 
(8) Nihil altius fimul abruptinfque invenit. (1) 
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Thus I have difpatched what I thall remark 
concerning the Soul and Body of Man. There are 
divers other things which well deferve a place in 
this Survey ; and thefe that I have taken notice 
of deferved to have been enlarged upon: But 
what hath been faid, may fuffice for a tafte and 
{ample of this admirable piece of God’s Handy- 
work ; at leaft ferve as a Supplement to what 
others have faid before me. For which reafon I 
have endeavoured to fay as little wittingly as I 
could of what they have taken notice of, except 
where theThread of myDifcourfe laid a neceflity 
upon me. | 


CHAP. Ix. 


Of the Variety of Men’sFaces, Voices, 
and HAND-WRiTING. 


F_Y Ere I would have put an End to my Obfer. 
vations relating to Man ; but that there 
are three things fo exprefly declaring the divine 
Managementand Concurrence, that I {hall juft 
mention them, although taken notice of tnore 
amply by others ; and that is, the great Variety 
throughout the World of Men’s Faces (1), Voi- 
ces (2), and Hand writing. Had Man's Body 
| been 
SET = Pree erento, \ 
(1) If the Reader hath a mind to fee Examples of Men’s 
likenefs, he may confult Valer. Maximus, (L. 9..¢. 14.) con= 
cerning the Likenefs of Pompey the Great, and Vibins and 
Publicius Libertinus ; as alfo of Pompey the Father, who 
got the Name of Coguus, he being like Adenogenes the Cook; 
with divers others. 
(2) As the difference of Tone makes a difference between 
every Man's Voice, of the fame Country, yea Family: So 
. a 
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been made according to any of the Atheiftical 
Schemes, or any other Method than that of the 
infinite Lord of the World, this wife Variety 
would never have been : but Men’s Faces would 
have been caft in the fame, or not a very different 
Mould, their Organs of Speech would have foun- 
ded the fame or not fo great a Variety of Notes ; 
and the fame Structure of Mufcles and Nerves 
would have given the Hand the fame Direéion 
in Writing. And inthis Cafe, what Confufion, 
what Difturbance, what Mifchiefs would the 
World eternally have lain under? No Security 
could have been to our Perfons; no Certainty, no 
Enjoyment of our Poffeffions(3) ; no Jultice 
between Man and Man; no DiftinGion between 
Good and Bad, between Friends and Foes, be- 
tween Father and Child, Husband and Wife, 

Male 


ee 


a different Diale& and Pronunciation, differs Perfons of di- 
vers Countries ; yea Perfons of one and the fame Country, 
cee the fame Language. Thus in Greece, there were 
the lonick, Dorick, Attick, and Aolick Diale@s : Soin Great- 
Britain, befides the grand diverfity of Englify and Scotch, 
the different Counties vary much in their Pronunciation, 
Accent and Tone, although all one and the fame Language. 
And the way of the Gileadites proving the Ephraimites, 
Judg. 12. 6. by the pronunciation of Shibboleth, with a 
Schin, or Sibboleth with a Samech, is well known. So a 
Lapide faith the Flemings, prove whether a Man be a French- 
man or not, b bidding Lies puna Acht en tachten- 
tich ; which je pronounce, Act en tadentic, by reafon 
they can’t pronounce the Afpirate ch, 

(3) Regi Antiocho unus ex equalibus, ---- nomine Avte~_ 
mon, perquam fimilis fuife traditur. Quem Laodice, uxor 
Antiocht, interfeéo vivo, difimulandi fceleris gratia, in le- 
ilo perinde quasi ipfum Regem egrum collocavit. Admiflumq; 
wniverfum populum, EP fermone ejus EP vultu confimili fefel- 
hit : credideruntque homines ab Antiocho moriente Laodicem EF 
matos cjus fit commendari. Valer. Max. ib. 

¢ (4) 
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Male or Female; but all would have been turned 
topfey-turvey, by being expofed to the Malicé 
of the Envious and ill Natured, to the Fraud and 
Violence of Knaves and Robbers, to the Forge» 
ries of che crafty Cheat, to the Lufts of the Effe. 
minate and Debauched, and what not! Our 
Courts of Juttice (4) can abundantly teftify the 
dire Effects of miftaking Men’s Faces, of coun- 
terfeiting their Hands, and forging Writings. 
But now as the infinitely wife Crearor and Ruler 
hath ordered the Matter, every Man's Face can 
diftinguifh him in the Light, and his Voice in 
the Dark ; his Hand-writing can fpeak for him 
though abfent, and be his Witnefs, and fecuré 
his Contracts in future Generations. A manifeft 
as well as admirable Indication of the divine Sus 
per-intendence and Management (5). a 

aveg CHAP: 


(4) Guid Trebellius Catca } quam affeveranter fefe Clodiam 
tulit ! & quidem dum de bonis ejus contendit, in centumviralé 
judicium adeo favorabilis defcendst, ut vin jufis & aquis fenm 
‘tentiis confternatio populi ullum velinqueret locum.In illa tamem 
queftione neque calumnie petitoris, neque violentia plebis judin 
cantium veligio ceffit. Val. Max. ib. c. 15. , 

(5) To the foregoing Inftances of Divine Manzgement, | 
with relation to the Political State of Man,I fhall add another 
thing that I confefs hath always feemed to me fomewhat 
odd, but very providential, and that is,the value that Man= 
kind, at leaft the civilized part of them, have in all Ages 
put upon Gems, and the purer, finer Metals, Gold and Sil- 
ver fo as to think them equivalent unto, ahd exchange 
them for things df the oteatelt ufe for Food, Cloathing, and 
all other Neceflaries and Conveniences of Life. Whereas 
thofe things themfelves are of very little, if any ufe in wis 
fick, Food, Building, or Cloathing, otherwife than for 
Ornament, or to minifter to Luxury ; as Suetonius tells us 
of Nevo, who fifhed with a Net gilt with Gold, and fhod 
his Mules with Silver ; but his Wife Poppeia, fhod her 
Horfes with Gold. Vit. Ner.c. 30. Plin. N. H. L 33. c. 11. 
So the fame Suetonius tells us, Ful. Cefar lay in a Bed of 

D Pe . d Gold, 
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Gold, and-rodé in a Silver Chariot. But Heliogabalus rode: 
in one of Gold, and had his Clofesftool Pans. of the fame 
Metal. And Pliny faith, Vafa Coguinaria éx argento Calvus: 
Ovator fieri queritur. Ibid. Neither are thofé pretious Things 
of greater ufe to the making of Veflels, and Utenfils, unlefs: 
fome little Niceties and Curiofities,by means of their Beau~. 
ty, Imperdibility, and Du&tility. Of which laft, the great! 
Mr. Boy? hath among others, thefe two Inftances in his Effayy 
about the Subtilty of Effluviums, ch. 2. Silver, whofe DuGiility 
and Trafility are very much inferiour to thofe of Gold, was, by 
my procuring, drawn out to fo flender a Wire, that Mt’ 
fingle grain of it amouneed to 27 feet: As to Gold, he demon= 
ftrates it poflible to eXtend an Ounce thereof, to. reach to: 
777600 Feet, or 1554 Miles, yea to an incredibly ‘preater: 
length. : reabe)s 

. And as to Gems, the very Stories that are told of their, 

todigious Vertues, are an Argument, that they have very; 
Fete’ or none more than other hard Stonés. That a Diamond: 
fhould difcover whether a Woman be true or falfe to her 
Husband’s Bed ; caufe Love between Man and Wife: fecure: 
againft Witchcraft,Plague,and Poyfons ; that the Raby fhould: 
difpofe to Cheerfulnefs, caufe pleafant Dreams, change 
its Coleur againft a Misfortune befalling, &c. that the Sa- 
phive fhould grow foul, and lofe its Beauty when-worn by: 
one that is Leacherous; that the Emerald fhould fly to 
pieces, if it touch the Skin of any. unchafte’ Pérfon in the 
A& of Uncleannefs: that the Chryfolite fhould lofe its Cow 
Jour if Poyfon be on the Table, and xecover it again when 
the Poyfon is off: and to name no more, that, the Lurcoife 
fand the fame is faid of a: Gold Ring) fhould ftrike the 
Hour when hung over a drinking Glafs, and much more 
to the fame purpofe : all thefe, and many other fach fa- 
bulous Stories, { fay, of Gems, aré no great Arguments,that 
their Vertae is equivalent to their Value. Of thefe and 
other a confult Worm in his Aufexm. L. 1. §. 2. 
€. 17, he. 

But as to Gems changing their Colour, there may be 
fomewhat of Truth in that, particularly in the Eureoife lait 
‘mentioned. Mr. Boyl obferved-the Spots in a Turivife, to 
fhift their Place from one part to another, by gentle de- 
‘grees. Sodid the Cloud in an -Agate-handle of a Knife. 
‘A Dianzond he wore on his Finger, he obferved to be more 
illuftrious at fome times than others : which a curious Lady 
told him fhe had alfo obferved in hers. So likewife a rich 
‘Ruby did the fame. Boy? of Abfol. Reft in Bodies. 


(1) 
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CHAP. x. 
The ConciustonoftheSurvayof Maz, 


N D now having taken a View of Man, and 

A finding every Pare of him, every thing re- 
‘lating to him contrived and made in the very 
beft manner ; his Body fitted up with utmott 
-Porefight, Art, and Care ; and this Body (to the 
great Honour, Priviledge, and Benefit of Man) 
‘poffleffed by a divine Part, che Sou/, a Subftance 
made as ’twere on purpofe to contemplate the 
Works of God, and glorify the great Creator ; 
and fince this Soul can difcern, think, reafon,and 
{peak ; what can we conclude upon the whole 
matter, but that we lie under all the Obligations 
of Duty and Gratitude to be thankful and obedi- 
-ent to, and to fet forth the Glories of our great 
Creator, and noble Benefactor? And what un- 
grateful Wretches are we, how much worfe than 
the poor Irrationals, if we do not employ the 
utmoft Power of our Tongue, and all our. Mem- 
‘bers, and all the Faculties of our Souls in the 
-Praifes of God! But above all, fhould we who 
have the Benefit of thofe glorious A@s and Con- 
-trivances of the Creator, be fuch wicked, fuch 
bafe, fuch worfe than brutal Fools to deny the 
“Creator (1) in fome of his nobleft Works 2 fhould 
we 


(1) It was.a pious as well as juft Conclufion, the ingeni- 
‘ous Laurence Bellini makes of his Opufculum de Motu Cor~ 
dis, in thefe words. De Motz Cordis ifthac: Qua equidem 


omnia, fia rudiintellisentia Hominis tantum confilii, tantum 


_ watiocinii, tantum pevitie mille rerum, tantum feientiarum 


exigunt, ad hoc, ut inveniantur, fex ad hoc, ut percipiantur 
| r 


Yd 2 poft- 
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we fo abufe our Reafon, yea our very Senfes =: 
fhould we be fo befotted by the Devil, and btind-. 
ed by our Lufts, as to attribute one of the beft! 
contrived Pieces of Workmanhhip to blind Chance, 
or unguided Matter and Motion, or any other: 
{uch fottifh, wretched, atheiftical Stuff ;- which) 
we never faw, nor ever heard made any one: 
Being (2) im any Age fince the Creation? No,. 

. | No!) 


poftquam faba funt ; illum, cujus opera fabrefaha funt hac 
fingula, tam wvani evimus atque inanes, ut exiftimemus effe 
confilii impotem, rationis expertem, imperitum, aut ignarum 
omnium rerum? Quantum ad me attinet, nolim effe Rationis 
compos, ft tantum infudandum mihi effet ad confequendam in~ 
telligentiam earum rerum, quas fabrefaceret, nefcio qua Vis, 
que nibil intelligeret eorum que fabrefaceret ; mihi etenim vim 
derer effe vile quiddam, atque vidiculum, gui vellems totam 
atatem meam, fanitatem, € quicquid humanum eff deterere, 
nihil cuvare quicquid eft jucunditatum, quicquid letitiarum, 
guicquid commodorum ; non divitias, non dignitates ; non pom 
nas etiam, EP vitam ipfam, ut gloviari poffem poftremo inve= 
wife unum, aut alterum, & fortaffe ne inveniffe quidem ex iis 
tnnumeris, que produxiffet, nefcio quis ille, qui fine labore, fine 
cura,. nibil cogitans, nihil cognofcens, non unam aut alteram 
rem, neque dubie, fed certo produxiffet innumeras innumera— 
bilitates rerum in hoc tam immenfo {patio corporum, ex quibus 
totus Mundus compingitur. Ah Deum immortalem ! video 
prafens numen taum in hifce tam prodigiofis Generationis ini~ 
tiis, EP in altifima eorum coxtemplatione defixus, nefcio que 
eftro admirationis concitor, &P quafi divine ie, cobibere me 
minime me poffum quin exclamem. 

Magnus Dominus ! Magnus Fabricator Hominum Deus ! 
Magnus atque Admirabilis ! Conditor rerum Deus quam Mag~ 
nus es ! Bellin de Mot. Cord. fin. — 

(2) Hoc (i.e. mundum effici ornatiflimum,& pulcherrimum 

_¢x concurfione fortuita] gui exifimat freri potuiffe, non intel~ 
lige cur non idem putet, fi inuumerabiles unius, EP viginti for~ 
ma literarum, vel aurea, vel qualeflibet, aliquo conjiciantur, 

poffe ex his in terram excufis annales Ennii, ut deinceps legé 
poffint, effici, &— Luod fi Mundum efficere poteft 
concurfus Atomorum, cur porticum, cur templum, cur domunt, 
cur urbem non poteft? qua funt minus operofa, EP multo qui~ 
dem facilierae Cicero de Nat. Deor. L, 2ec. 37. @ 
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No! But like wife and unprejudiced Men, let 
us with David fay, Pfal. 139. 14. (with which 
conclude) Iwill praife thee, for I am fearfully and 
wonderfully made, marvellous are thy Works: and that 
my Soul knoweth Right well. Having thus made 
— what (confidering the copioufnefs and excellence 

of the Subject) may be called a very brief Survey 
of Man, and feen fuch admirable Marks of the 
divine Defign and Art ; let us next take a tranfi- 
ent View of the other, inferiour Creatures ; and 


next of QUADRUPEDS. 
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BQ © Kes FE oy ics 
ASurvey of QUADRUPEDS, 
NE 
Cr A ee 
| Of their Prone Posture. 


WY g2|N taking a View of this Part of the 
A A Animal World, fo far as the Stru@ure 
iS} of their Bodies is conformable to that 
ely] of Man, I fhall pafs them by, and 
: only take Notice of fome Pecu- 
harities in them, which are plain Indications of | 
Defign, and the divine Superintendence and. 
Management. And 1. The moft vifible apparent 
Variation is the Prone Pofture of their Body. Con- 
cerning which I fhall take Notice only of two 
things, the Parts miniftring thereto ; and the 
Ufe and Benefit thereof | 
1. As for the Parts, *tis obfervable that in all 
thefe Creatures the Legs are made exactly confor- 
mable to this Pofture, as thofe in Manare to his 
erect Pofture: and what is farther obfervable alfo 
is that the Legs and Feet are always admirably 
fuited to the Motion and Exercifes of each Ani- 
mal; in fome they are made for Strength only, 
co fupport a vaft unweildy Body (1); in others 
| they 


(1) The Elephant being a Creature of prodigious Weight, 
the largeft of all Animals, Pliny faith, hath its Legs accord— 
ingly made of an immenfe Strength, like Pillars, rather 


5 


than Legs, (2) 
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they are made for Agility and Swiftnefs, (2), in 
fome they are made for only Walking and Run- 
ning, in others for that, and Swimming too (3).5 
in others for Walking and Digging (4) 5 and in 
others for Walking and Flying (5): infome they 
are made more lax and weak, for the plainer 
Lands ; in others rigid, ftiff, and lefs fexible ( 6) 

or 


(2) Deer, Hares, and other Creatures, remarkable for 
Swiftnefs, have their Legs accordingly flender, but withal 
ftrong, and every way adapted to their Swiftnefs. 

(3) Thus the Feet of the Otter are made, the Toes bein 
all conjoyned with Membranes, as the Feet of Geefe a 4 
Ducks are. And in Swimming, it is obfervable, that when 
the Foot goes forward in the Water, the Toes are clofe ; 
but when backward, they are fpread out, whereby they 
‘more forcibly ftrike the Water, and drive themfelves for+_ 
ward. The fame may be obferved alfo in Ducks and 
Geefe, &¥e. : 7 

Of the Cafor or Beaver, the French Academifts fay, The 
Structure of the Feet was, very extraordinary, and falbtvaate 
demonftrated, that Nature bath defigned this Animal to live in 
the Water, as well as upon Land. For although it had four 
Feet, like terveftrial Animals, yet the hindmoft feemed more 
proper to Swim than Walk with ; the five Toes of which they 
were compos'd, being joyned together like thofe of 4 Goofe, by @ 
Membrane, which ferves this Animal to Swim with. But the 
vrenones were made otherwife ; for there avas-no Membrane 
avbich beld thefe Toes joyned together : and this was requifite 
or the conveniency of this Animal, which i them as Hands 
(like a Squirrel, when he Eats. Memoirs for 2 Nat. Hift. of 
Animals. pag. 84. / 

(4) The Moles Feet are a remarkable Inftance. 

(5) The Wings of the Bat are a prodigious deviation from 
Natures ordinary Way. So tig in the Virginian Squirrel, 
whofe Skin is eigniell between the Fore~Legs and its 


Body. 

(6) Of the Legs of the Elk, the French Academifts fay, 
Although fome Authors report, that there are Elks in Mofco- 
via, whofe Legs ave jointle/s ; there is great probability, that 
this Opinion is founded on what is reported of thefe Elks of 
Mofcovia, as well as of Cxfar’s Alce, and Pliny’s Machlis, 
that they Lave Legs fo fi are s grgaias that they do run on 

| ) J a4 . le 
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~ for traverfing the Ice, and dangerous Precipices 
of the high Mountains (7) in fome they are fhod 
‘with tough and hard Hoofs, fome whole, fome 
e¢left ; in others with only a callous Skin. In 
Which latter, ’tis obferveable that the Feet are 
compofed of Toes, fome fhort for bare going = 
fome long to fupply the Place of an Hand (8); 
fome armed with long and ftrong Talons, to 
catch hold, and tear the Prey ; fome fenced on- 
ly with fhort Nails, to confirm the Steps in run- 
ning and Walking. 

2. As the Pofture of Man’s Body is the fitteft 
for a Rational Animal, fo is the Prone Pofture 
of Quadrupeds the moft ufeful and beneficial to 
themfelves, as alfo moft ferviceable to Man, 
For they are hereby better made for their gathe- 
thering their Food, to purfue their Prey, to leap, 
‘to climb, to fwim, to guard themfelves againgt 
their Enemies, and in a Word, to do whatever 
may be of principal ufe to themfelves ; as alfo 
they are hereby rendered more ufeful and fervice. 
able to Man, for carrying his Burdens, for tilling 
his Ground, yea even for his Sports and Diverfi- 
ons, | | And 


Ne 


Ice without /lipping ; which is a Way that is reported that they 
have to fave themfelves from the Wolves, &c. ibid. pe 10s. . 


feemingly coy ee Leaps; I haye obfery'd, hath the 


zer hath faid of its climbing the moft dangerous Craggs.of 
the Alps, and the manner of their hunting it. od. [ter Alpin, 


» pe ig: | 
: (%) Thus in Ages and Monkeys, in the Beaver before, and 
divers others,” | 

(9) 
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And now [ might here add a Survey of the ex- 
eellént Contrivances of the Parts miniftering to 
this Potture of the Four-footed Animals, the ad- 
mirable Structure of the Bones(9), the Joynts 
and Mufcles ; their various Sizes and Strength ; 
their commodious Lodgment and Situation, the 
nice /Equipofe of the Body, witha great deal more_ 
to the fame Purpofe. But I fhould be tedious to 
infift minutely upon {uch Particulars, ‘and befides 
Ihave given a Touch upon thefe kinds of things, 
when I {pake of Man, 

Pafling by therefore many things of this Kind, 
that might deferve Remark, I fhall- only confider 
fome of the Parts of Quadrupeds, differing from 
What is found in Man (10), and which are mani» 
feft Works of Defign. 


CHAP, I. 
Of the Heans of Quadrupeds. 


‘YT is remarkable that in Man the Head is 
of one fingular Form: in the Four-footed 
| Race, 


(9) Itis a fingular Provifion Nature hath made for the | 
ftrength of the Lion, if that be truce which Galen faith is 
reported of its Bones being not hollow, as in other Ani- 
mals, but folid, Which report he thus far confirms, that 
moft of the Bones are fo ; and that thofe in the Legs, and 
fome other parts, have only a {mall and obfcure Cavity in 
them. Vid. Gajen de Uf. Part. L. II,e: 18. 

(10) Thefe forts of Differences in the Mechanifm of Animals, 
upon the fcore of the Pofition of their Bodies, oceur fo often, that 
it would be no mean Service to Anatomy ; if any one 
_ would give usa Hiftory of thofe Variations of the parts of Ani~ 

mals, which {pring from the different Poftures of their Bodies. 
Prake Anat. Y, 1, B. 1, ¢, 17, 5 Steet cid , 
(1) 
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Race, as various as their Species. In fome {quare 
and large, fuicable co their flow Motion, Food, 
and Abode; in others lefs, flender, and fharp, 
agreeable to their fwifter Motion, or to make 
their Way to their Food (1), or Habitation un- 
der Ground (2). But pafling by a great many 
Obfervations that might be made of this Kind, 
I fhall ftop a liccle at the Brain, as the moft con- 
fiderable Part of this Part of the Body, being the 
great Inftrument of Life and Motion in Quadru- 
peds as ’tis in Man of that, as alfo in all 
probability the chief Seat of his immortal Soul. 
And accordingly it is a remarkable Difference, 
that in Man; the Brain is large, affording Sub- — 
flance and Room for fo noble a Gueft ; whereas - 
in Quadrupeds, it is but fmall. And another 
thing no lefs remarkable is the Situation of the 
Cerebrum and Cerebellum, or the greater or leffer 
- Brain, which I fhall give in the Words of one of 
the moft exa& Anatomifts we have of that Parc 
(3): ‘* Since, faith he, God hath given to Man 
** a lofty Countenance, to behold the Heavens, 
** and hath alfo feated an immortal Soul in the 
** Brain,capable of the Contemplation of heavenly 

, * things ; 


(1) Thus Swine, for Inftance, who dig in the Earth for 
Roots and other Food,have their Neck,and all parts of their 
Head very well adapted to that Service. Their Neck fhort, 
brawny, and ftrong ; their Eyes fet pretty nig out of the 
way ; their Snout Jong ; their Nofe callous and ftrong ; and 
their Senfe of Smelling very accurate, to hunt out and di-~ 
ftinguifh their Food in Mud, under ground, and other the 
like Places where it lies concealed. 

(2) What hath been faid of Swine is no lefs, rather more 
remarkable in the Afole, whofe Neck, Nofe, Eyes, and Ears, 
are all fitted in the niceft manner to its fubterraneons way 
of Life. ; | / 

(3) Willis Cerebr. Anat, cap. 6. Cumgue huic Deus os fub- 
lime dedevit, Ke. | ; 

(4) 
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« things ; therefore as his Face is erect, fo the 
é¢ Brain is fet in an higher Place, namely. above 
«© the Cerebellum and all the Senfories, But in 
s¢ Brutes, whofe Face is prone towards the Earth, 
*¢ and whofe Brain is incapable of Speculation, 
© the Cerebellum, (whofe Bufinefs ic is to mi- 
“ nifter to the Adions and Functions of the 
6° Precordia, the principal Office in thofe Crea- 
“* tures) in them iris ficuated in the higher Place, 
€© and theCerebrum lower. Alfo fome of the Or- 
“° pans of Senfe, asthe Ears and Eyes, are pla- 
‘© ced, if not above the Cerebrum, yet at leatt 
** equal thereto. 

Another Convenience in this Potifion of the 
~ Cerebrum and Cerebellum, the laft ingenious Anato- 
mi{t (4) tells us is this, “ In the Head of Man, 
“ faithhe, the Bafe of the Brain and Ceredell, yea 
© of the whole Skull,is fer parallel tothe Horizon, 
_ © by which means there is the lefs Danger of the. 

© two Brains jogling, or flipping out of their 
© place. Butin Quadrupeds, whofe Head hangs 
‘ down, the Bafe of the Skull makes a right An- 
«gle with the Horizon, by which means the 
“ Brain is undermott, and the Cerebell upper- 
*© moft; fo that one would be apt to imagine the | 
“© Cerebell fhould not be fteady, bur joggle out. 
“ of it’s Place. To remedy which Inconveni- 
ence (hetells us) ‘* and leaft the frequent Con- 
“© cuflians of the Cerebel/ fhould caufe a fainting, 
€* or diforderly Motion of the Spirits about the 
* Precerdia, therefore by the Artifice of Nature, 
‘© {ufficient Provifion is made in all, by the 
“© dura Meninx clofely encompafling the Cerebel- 
5° Jum ; befides which, it is (in fome) guarded 
with 


wn 


(4) Id. Paulo poft.In capite humano Cerebri &P Traritice 
: | 5) 
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“* with a ftrong bony Fence ; and in others, as 
** the Hare, the Coney, and fuch leffer Quadru- 
“© peds, a Part of the Cerebell is on each fide 
“* fenced with the Os petrofum: So that by this 
** double Stay, it’s whole Mafs is firmly contain- 
“¢ ed within the Skull. 7 

Befides thefe Peculiarities, I might take Notice 
of divers other things no lefs remarkable, as the 
Nittitating Membrane of the Eye (5) the different. 
Patlages of the Carotid Arteries (6) through the 
Skull, their Branching into the Rete Mirabile (7), 

| : the 


(5) See Book 4. Ch. 2, Note 33. 

(6) Arteria Carotis aliquanto pifferius in homine quam in 
alin quovis animal Calvariam inereditur, fi juxta illud fora 
men, per quod finus lateralis in Venam jugularem defiturus 
éranio elabitur ; nam im ceteris hac avteria fub extremitate, 
feu proceffu acuto offis petrofi, intra cranium emergit + verum 
in capite humano, eadem, ambage longiori circumduéa (ut 
fanguinis torvens, prinfquam ad cerebri oram appellit, fraéo 
éupetu, lenius EF placidius fluat) prope fpecum ab ingreffu finus 
lateralis fattum, Calvarie bafin attingit ; GF in ma~ 
jovem icautclam, tuntca infuper afcititia evaffiove inveftitur. 
And fo he goes on to fhew the Conveniency of this Guard 
the el ek Be it’s paflage to the Brain, and then faith, 
St hujufimadi confivmationis ratio inguivitur, facile occurrit, in 
capite hunano, ubi generofe affectus, &® magni animorum im— 
petus ac ardoves excttantur, fanguinis in Cerebri oras appulfum 
debere effe liberum & expeditum, &c. Atque hoc quidem ve- 
Spettu differt Homo a plevifque Brutis, guibus Arteria in mille 
ferculos divifa, ne fanguinem pleniore alveo, aut citatiore quant 
par eft, curfu, ad cerebrum evehat, Plexus Retiformes confi- 
‘uit, guibus nempe efficitur, ut fanguis tardi admodum,lenioue 
LY aquabili fere fillicidio, in cerebyum illabatur. And then 
he goes on to give a farther Account of this Artery, andthe 
Rete mirabile in divers Creatures. Willis ibid. cap. 8. 

(7) Galen thinks the Rete mirabile is for concotting and 
elaborating the Animal Spirits, as the Epididymides, [the 
Convolutions sugosud¥s taix@] are for elaborating the — 
Seed. De Uf. Part. L. 9. c.4. This Rete is much more con- 
{picuous in Beafts, than Man; and as Dr. Willis well jud~ 
ges,ferves: 1. To bridle the too tapid incurfion of the Blood 
: into 
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the different magnitude of the Nates, and fome 
other Parts of the Brain, in Beafts, quire diffe- 
rent from what it is in Man : but the Touches 
already given, may be Inftances fufficient to pre- 
vent my being tedious in inlarging upon thefe 
admirable Works of God, 


CAP. ONL 


Of the NECKS of Quadrapeds. 


1%) ROM the Head pafs we to the Neck, no 
principal Part of the Body, but yet a good 
inftance of the Creators Wifdom and Defign, 
inafmuch as in Man it is fhort, agreeable to the 
Erection of his Body ; but in the Four- footed 
. Tribe it is long, anfwerable to the Length of the 
Legs (1); and in fome of thefe long, and lefs 

| firong, 


into the Brain of thofe Creatures whofe Heads hang down 
much. 2. To feparate fome of the fuperfluous ferous parts” 
of the Blood, and fend them to the Salival Glands, before 
the Blood enters the Brain of thofe Animals, whofe Blood 
is naturally of a watery Conftitution. 3. To obviate any 
Obftruftions that may happen in the Arteries, by giving a 
free Paflage through other Veflels when fome are fto ped. 
In Quadrupeds, as the Carotid Arteries are Sicatebusth into’ 
the Rete mirabile, for the bridling the too rapid Current 
ef the Blood into the Brain ; fo the Vertebrah Arteries are, 
near their entrance into the Skull, bent into an acuter An~ 
gle than in Man, which is a wife Provifion for the fame 
Purpofe. | 
(1) It is very remarkable, that in all the Species of Qua- 
drupeds, this Fiqualit holds, except only the Elephant ; 
and that there fhould be a fufficient facial Provifion made 
for that Creature by its Probofcis or ‘Trunk. A Member fo 
admirably contrived, fo curioufly wrought, and with fo 
great Agility and Readinefs,appliedby that unweildy Crea- 


tere 
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firong, ferving to carry the Mouthto the ground ; 
in others fhorter, brawny and ftrong, ferving to 

dig, and heave up great Burdens (2). | 
But that which deferves efpecial Remark, is 
that peculiar Provifion made in the Necks of all, 
or moft granivorous Quadrupeds, for the perpe- 
tual holding down their Head in gathering their 
Food, by ‘that ftrong tendinous and infenfible 
 Aponeurofis, or Ligament (3) braced from the 
_ Head to the middle of the Back. By which means 
the Head, although heavy, may. be long held 
down ‘without any Labour, Pain, or Uneafinefs 
to the Mufcles of the Neck, that would otherwife 
be wearied by being fo long put upon the Stretch. 
, CHAP. 


ture to all its feveral Occafions, that I take it to be a mani- 
feft Inftance of the Creator's Workmanthip ; fee its Anato— 
my in Dr. 4. Moulens’s Anat. of the Elephant. p. 33. Asalfo 
in Mr. Blaiws Account in Phil. Tranf. No. 326. 

Aliorum ea eft humilitas ut cibum terrefivem voftris facile 
contingant. Qua autem altiova funt, ut Anferes, ut Cygui, 
ut Grues, ut Camel, adjuvantur proceritate collorum. Manus — 
etiam data Elephantis, quia propter magnitudinem corporis . 
 difficiles aditus habebant ad paftum. Cic.deN. D.L. 2. 

LP uod iis animalibus qua pedes habent fiffos in digitos, Col-. 
lum brevius fit fatum, quam ut per ipfum Cibum ori adrrove- 
re queant : us vero.gue ungulas habent folidas, aut biftdas, 
longius, ut prona atque inclinantia pafci queant. ui id 
etiam opus non fit Artificis utilitatis memoris ? Ad hac quod 
Grues ac Cicontea, cum crura haberent longiova, 0b eam caufam 
Roftrum etiam magnum, €% Collam longius habuevint. Pifces 
autem neque Collum penitus habuere, utpote qui neque Crura 
babent. Quo pacto non id etiam eft adimirandum ? Galen. de 
Uf. patteL. 11.8... 7 

(2) Asin Moles and Swine, in Ch. 2. Note r. , 
as ) Called the Whitleather, Packwax, Taxwax, and 

ixfaxe | 
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CHAP. IV. 
Of the Stomacns of Quadrupeds. 


“YR‘OM the Neck, let us defcend to the 
Stomach ; a part, as of abfolute Necefficy to 
the Being, and Well-being of Animals, fo is in 
the feveral Species of Quadrupeds fized, contri- 
ved, and made with the utmoft Variety, and 
Art(1). Whac Arcift, what Being, but the in- 
finice Confervator of the World, «could fo weil 
adapt every Food to all the feveral Kinds: of thofe 
grand Devourers of it! Who could fo well fuic 
their Stomachs to the Reception and Digeftion 
thereof ; one kind of Stomach to the Carnivo- 
rous, another to the Herbaceous Animals ; one 
fitted todigeft by bare Maftication ; and a whole 
fet of Stomachs in others to digeft with the Help 
of Rumination | Which laft Ad, together with 
the Apparatus for that Service, is fo peculiar, 
and withal fo curious an Artifice of Nature, that 
it might juftly deferve a more particular Enquiry: 
but having formerly mentioned it (2), andef 
J fhould be tootedious,I fhall pafs it by. CHAP, 


(1) The peculiar contrivance and make of the Dromeda- 
‘yies or Camels Stomach, is very ‘remarkable, which I will 
give from the Parifian Anatomifts: At the top of the fecond 
for the 4 Ventricles] there were feveral fquare holes, awhich 
were the Orvifices of about 20 Cavities, made like Sacks placed 
betwveen the two Membranes, which do compofe the fubftance 
of this Ventricle. The view of thefe Sacks made us to think, 
that they might well be the Refervuatories where Pliny faith 
that Camels do a long time keep the Water, which they drink 
in great abundance —to fupply the wants thereof in the 
dry Defarts, &c. vid. Memoirs, %c. Anat. of Dromedary. 
Pp. 39: See alfo Peyer Merycol. L.2.c. 3. . 

(2) Book 4. ch. 11. | {1} 
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ere to 


CHAP. V. 
Of the Haart of Quadrupeds, . 


N this Part there is a notable Difference found 

J between the Heart of Man and that of Beafts. 
Concerning the later of which I might take 
notice of the remarkable Conformation of the 
of the Hearts-of Amphibious Quadrupeds, and 
their difference from thofe of Land-Animals, 
fome having but one Ventricle(1),fome three (2), 
and fome bur two (like Land-Animals) but then 
the Foramen ovale therewith (3). All which may 
be juftly efteemed as wonderful, as they are ex- 
cellent Provifions for the manner of thofe Ani- 
mals living. But I fhall content my felf with bare 
| Fiints 


(1) Frogs are genetally thought to have but one Ventri« 
_¢le in their Hearts. a 
(2) The Tortoz/e hath 3 Ventricles, as the Parifian Aca 
demifis in their Memoirs affirm. Befides thefe 2 Ventricles . 
[before fpoken of] awhich were in the binder part of the Heart 
which faceth the Spine, there was, fay they, a third in the 
foveipart, enclining a little towards the right fide, &c. Me- 
moirs, Gc. p. 259. But Mr. Buffere an this as a Mi- 
ftake in thofe ingenious Gentlemen, and afferts there is but. 
one Ventricle in the Zortoi/e’s Heart. See his Defcription of 
the Heart of the LandsTortoife, in Philof. Tranfad. No. 328. 
(3) The Sea-Calf is faid by the French Academifts,to have 
this Provifion, and their Account of it is this: Its Heart was 
round and flat. Its Ventricles appeared very large, and its Au=j 
vicles [mall Underneath the great Aperture, through 
which the Ivrunk of the Vena Cava, conveyed the Blood into 
the vight Ventricle of the Heart, there was another which pene 
trated into the Atteria Venofa, and from thenceé into the left 
Ventricle, and afterwards into the Aortz. This Hole; called 
the Foramen Ovale in the Foetus, makes the Anaftomofis, by 
the means of which, the Blood goes from the Cava into the 
Aorta, without pajing through the Lungs. French Anatos 
mifts. p. 124. | , {4} 
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Hints of thefe things, and fpeak only of two pe« 
culiars more, andthat but briefly. 

One is the Situation of the Heart. Which in 
Beatts is near the middle of the whole Body ; in 
Man nearer the Head (4). The Reafon of which 
I fhall give from one of the moft curious Anato- 
mifts of that Part (5), ‘* Seeing, faith he, the 
« Trajection and Diftribution of the Blood de- 
** pends wholly on the Syftole of the Heart, and 
** chat it’s Liquor is not driven of it’s own Nature 
“* fo readily into the upper Parts as into Veffels 
even with it, or downwards into thofe underit: 
“¢ if the Situation of the Heart had been furcher 
from the Head, it muft needs either have been 
made ftronger to caft out it’s Liquor with great- 
er Force ; or elfe the Head would want irs 
due Proportion of Blood. But in Animals 
** that have a longer Neck, and which is exten 
** ded towards their Food as it were, the Heart is 
“' feated as far from the other Parts; and they 
“find no Inconvenience from it, becaufe they 
“* feed with their Head for the moft part hanging 
** down ; and fo the Blood, as it hath farther to 
“go to their Head than in others, fo it goesa 
** plainer and often a fleep Way (6). 


The 
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(4) Tha ve Kapd¥ay met x8 uéoov, mall sy ApSeaam. Arif. 
Hift. An. L. 2. c. 17. 

(5) Dr. Lower de Corde. c. 1, : 

(6) I might have mentioned another wife Provifion from 
the fame Author, which take in his own words ; In Vitulis 
&P Equis, imo plevifque aliis animalibus majoribus, non folas 
propagines a Nervo fexti paris ut in Homine, fed etiam plurio 
mas a4 Nervo intercoftali, ubi re#a cor tranfit, cor accedere,imp 
in parenchyma ejus dimitti s & hoc ideo a Natura guafi [ubm 
fidinm Brutis comparatum, ne capita qua tervram prona {peu 
Gant, non fatis facile aut copiofe Spiritus Animales impertirent 
Blafli Anat. Animal. Par. 1. c. 4. ex Lowero de Corde. 
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The other peculiar Matter is the faftning I (for- 
merly mentioned) which the Cone of the Pericar- 
dium hath in Man to the Diaphragm (7,), whereas 
in all Quadrupeds it is loofe. By which means 
the Motion of the M@idriff, in that neceflary Ad 
of Refpiration, is aflifted both in the upright 
Pofture of Man, as alfo in the prone Pofture of 
Quadrupeds (8), which. would be hindered, or 
rendered more difficult, ifthe Cafe was otherwife : 
“© which mutt needs be the Efte@ of Wifdom and 
“© Defign, and that Man was intended by Nature 
© to walk erea&, and not upon ail four, as Qua- 
© drupedsdo : toexprefs itin che Words of a great 


Judge in fuch matters (9). 
: CHAP. 


QareeeeenetRT  D 

(7) Diaphragmatis civculo nerveo jirmiter adbervet (Pericardi- 
um] quod Homini fingulare: nam ab eo in Canibus & Simii: 
diftat, item in aliis animalibus omnibus. Bartholin. Anat 
U2. 6.25; 3 

(8) Finalem caufam quod attinet, cum evedius fit Ho- 
minis incef[us atque figura, eoque facilius abdominis vifcera 
fo pondere defcendant, minore Diaphragmatis nixu atque Syfto~ 
le ad Infpivationem opus eff : porro,cum in Exfpiratione paviter 
neceffarium fit Diaphragma relaxart, cum capf{ula cordi: 
emnino conneendum fuit in Homine, ne forte, quamdiu execu. 
incedit, ab Hepatis aliorumque vifcerum appenforum ponder 
deorfum adeo deprimeretur,ut neque Pulmio fatis concidere nequ 
Exfpiratio debito modo peragi potuertt. Puocirca in Quadru- 
pedibus, ubiabdominis vifcera in ipfum Diaphragma incum- 
bunt, ipfumaue in peboris cavitatem fuo pondere impellunt. 
ifta partium accretio Exfpivationt quidem inutilis, Infpirationi 
autem debitam Diaphragmatis tenfionem impediendo, prorfu: 
incommoda fuiffet. Lower ib. p. 8. 

(9) Dr. Tylon's Anat. of the Qrang-Ostang in Rays Wifd 
of God. p. 262. | 


(1 


Chap. VI = Zhe Nervous hind, &e. 367 


CHAP. VI. 


Of the Difference between Man and Quadrupeds 
inthe Nervous Kind. 


ve is only one Difference more between 
Man and Quadrupeds that I fhall rake No- 
tice of, and that is the Nervous Kind: and be« 
caufe it would be tedious to infift upon many’ 
Particulars (1), I hall, for a Sample, infift chielly 
upon one, and that is of Nature’s prodigious Care 
fora due Communication and Correfpondence 
between the Head and Heart of Man, more than 
what is in the four-footed Tribe. For this Pur- 
pofe befides the Corre{pondence thofe Parts have 
by Means of the Nerves of the Par vagum (com- 
mon both to Man and Beaft) there is a farther 
and more {pecial Communication and Correfpon- 
dence occafioned by the Branches (2) of the 
Intercoftal Pair {ent from the Cervical Plexus to the 
Fleart, and the Precordia: By which means the 
Heart and Brain of Man have a mutual and very 
| inti- 


RETR 


(1) Amongft thefe I might name the fite of the Nerves 
proceeding from the Medulla Spinalis, which Dr. Lower - 
takes notice of ; in Beafts, whole Spine is above the reft of - 
the Body, the Nerves tend direct y downwards ; but in 
Man, it being ere&, the Nerves {pring out of the Spine, 
not at Right, but in Oblique poet va downwards, and pafs 
ulfo in the Body the fame way. #id. prio. + 

(2) In plerifg; Brutis tantum hac via (i. e. by the Par vaz- 
cum) EP vix omnino per ullos Pavis Intercoftalis nervos, aditus 
ad cor aut Appendicem ejus patefcit. Verum in Homine, Ner~ 
vus Intercoftalis, prater officia ejus in imo ventre hic cum 
ateris amimalibus communia, etiam ante pettoris clauftra in-~ 
ternuncii {pecialis loco eft, qui Ceretvi EF Cordis fenfa mutua 
tia citraque refert, Willis Nervor. defer, & ulus, Cap. 26. 
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intimate Correfpondence,and Concern with each 
other, more than is in other Creatures ; or as one 
of the moft curious Anatomifts and Obfervers of 
thefe things faith (3), ‘* Brutes are as ’twere 
‘© Machines made with a fimpler, and lefs ope- 
rofe Apparatus, and endowed therefore with 
only one and the fame kind of Motion, or de- 
termined to do the fame thing: whereas in 
Man, there is a great Variety of Motions and 
AGtions. For by the Commerce of the afore- 
 faid Cervical Plexus (4), he faith, “* The Con- 
“ceptions of the Brain prefently affe& the Heart, 
“ and agitate it’s Veffels and whole Appendage, 
together with the Diaphragm. From whence 
‘© the Alteration in the Motion of the Blood, the 
«* Pulfe and Refpiration. So alfo on the contra- 
“ry, when any thing affects, or alters the 
Heart, thofe Impreffions are not only retor- 
«ted to the Brain by the fame Dua& of the 
“¢ Nerves, but alfo the Blood itfelf (it’s Courfe 
“ being once changed) flies to the Brain with a 
« different and unufual Courfe, and there agita- 
ting the animal Spirits with divers impulfes, 
preduceth various Conceptions and Thoughts 
‘¢ inthe Mind. And he tells us, © that hence it 
«© was that the ancient Divines and Philofophers 
‘© too, made the Heart the Seatof Wifdom ; and 
** cer 


(3) Id ib. Dum hanc utriufque fpeciei differentiam perpends, 
faccurvit animo, Bruta effe velut machinas, &c. 

(4) That our great Man was not miftaken, there is great 
Reafon to imagine, from what he obferved in difle@ting a 
Fool. Befides he Brain being but fmall, he faith, Precipua 
autem difcriminis nota quam inter illius &* viri cordati partes 
advertimus becce erat ; nempe quod predittus Nervi Intercom 
fialis Plexus, quem Cerebri & Cordis internuncium & Hominis 
proprium diximus, in Stulto hoc valde exilis, ey minors Ner= 
vomum fatellitio fPipatus fuerit. Ibid« Bd east a 
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** certainly (faith he) the Works of Wifdam and 
** Virtue do very much depend upon this Com- 
“* merce which is berween the Heart and Brain: 
and fo he goeth on with more to the fame Pur- 
pofe. Upon the Account of this Jnterco/tal Com= 
merce With the Heart being wanting in Brutes, 
there is another fingularly careful and wife Pro- 
vifion the infinite Creator hath made in them, 
and that is, That by reafon both the Par vagum 
and the Intercoftal too, donot fend their Branches 
to the Heart, and its Appendage in Brutes, 
therefore, left their Heart fhould want a due Pro- 
portion of Nervous Vefiels, the Par vagum fends 
more Branches to Their Heart than to that of 
Man. This as it is a remarkable Difference be- 
tween Rational and Irrational Creatures ; fo it is 
as remarkable an Argument of the Creator’s Arr 
and Care; who altho’ he hath denied Brute-Ani- 
mals Reafon and the Nerves miniftering thereto, 
yet hath another way fupplied what is neceffary 
to their Life and State. But let us hear the fame 
great Author’s Defcant upon the Point (5); “In- 
** afmuch, faith he, as Beafts are void of Dif- 
*¢ cretion, and but little fubje& to various and 
«¢ different Paffions, therefore there was no need 
** that the Spirits that were to be-conveyed from 
€* che Brain tothe Precordia, fhould pafs two diffe. 
** rent Ways, namely one for the Service of the 
€* vital Functions, and another for the recipro- 
“«* cal Impreffions of the Affections; but it was 
€* fufficient that all their Spirits, whatever ufe 
€* they were defigned for, fhould be conveyed 
© one and the fame Way. 

Here 


nm 


ny 


(5) Id. ib. cap. 29. In quantum Beftia prudentia carent, 
EP wariis diverf/que pafionibus, &c. | : 
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Here now in the Nervaus Kind we have manifeft' 
Aéts of the Creator’s Defign and Wifdom, in this: 
fo manifeft and diftin@ a Provifion for Rational 
-and Irrational Creatures ; and that Adam was evi- 
dently intended to be the one, as the Genus of 
Quadrupeds was the other. | 


= 


CHAP. VIL 


The ConcLusion. 


: N D now ’tis time to paufe a while, and 
refle@ upon the whole. And as from the 
Confiderations in the preceding Book, we have 
efpecial Reafon to be thankful to our infinitely 
merciful Maker for his no lefs kind than wonder- 
ful Contrivances of our Body ; fo we have Rea- 
fon from this brief View Ihave taken of this laf 
"Tribe of the Creation, to acknowledge and ad- 
mire the fame Creator’s Work and Contrivances 
in them. For we have here a large Family of 
Animals, in every particular Refped, curioufly 
contrived and.made for that efpecial Pofture, 
Place, Food, and Office or Bufinefs which they 
obtain inthe World: Sothatif we confider their 
own particular Happinefs and Good, or Man's 
Ufe and Service ; or if we view them through- 
out, and confider the Parts wherein they agree 
with Man, or thofe efpecially wherein they differ, 
we fhall find all to be fo far from being things 
fortuitous, undefigned, or any way accidental, 
_ that every thing is done for the bett ; all wifely 
- contrived, and incomparably fitted up, and eve- 
ry Way worthy of the great Creator, And he 
| 4 — ghat 
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that will fhut his Eyes, and not fee God (||) in 
thefe his Works even of the poor Beafts of the 
Earth, that will not fay (as Elibu hath it Job. 35. 
10, 11.) Where is God my Maker, who teacheth us more 
than the Beafts of the Earth, and maketh us wifer than 
- the Fowls of the Heaven : of {uch an one we may ufe 
the Pfalmift’s Expreffion Pfal. 49.12. That be is 
like the Beafts (}.) that perilh. 


eae 


Cl) Deum namque ive per omnes 
Terrafque trattufque Mavis, Calumque profundum. 
Hine Pecudes, Armenta, Viros, genus omne Ferarum. 
Virgil Georg. L. 4. 

(+) [los qui nullum omnino Deum effe dixerunt, non modo 
non Philofophos, fed ne homines quidem fuiffe dixerim ; qut, 
mutis fimillimi, ex folo corpore conftiterunt, nihil videntes ante 
mo, Lattant, L. 7,¢- 9 
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BOOK VIL 
ASurverof BIRDS. 


LeAAVING as briefly as well I could 
Pp i@ difpatched the Tribe of Quadrupeds, 
% I fhall next take as brief and tranfi- 

/ © enta View of the Feathered Tribe. 


CHAP, L 


Of the Mori on of Birds, andthe Parts 
miniftering thereto. 


KR Sthis Tribe hath a different Motion from 
A that of other Animals, and an Amphibious 
way of Life, partly in the Air, and partly on 
the Land and Waters, fo is their Body accordingly 
thaped, and all their Parts incomparably fitted for 
that way of Life and Motion; as will be found 

y a curfory View of fome of the Particulars. 
__x. And mofkt vifible thing, is the Shape and 
Maks of their Body, not thick, and clumfie, but 
ORAM iho eee 


Chap. I. Zhe Motion and the Parts of Birds. 373 


incomparably adapted to their Flight: fharp be- 
fore, to pierce, and make Way through the Air, 
and then by gentle Degrees rifing to it’s full Bulk. 
To which we may add 
2. The neat Pofition of the Feathers through- 
out the Body ; not ruffled, or difcompofed, 
or placed fome this, fome a contrary Way, 
according to the Method of Chance; but all 
artificially placed (x) for facilitating the Motion 
of che Body, and it’s Security at the fame time 
by Way of Cloathing: and for that End, moft of 
the Feathers tend backward, and:are laid over 
“one another in exact regular Method, armed 
with warm and fofe Down next the Body, and 
more ftrongly made, and curioufly clofed next 
the Air, and Weather, to fence off the Injuries 
thereof. To which purpofe, as alfo for the more 
eafy and nimble gliding of the Body through the 
Air, the Provifion Nature hath made, and the 
Inftin@ of thefe Animals to preen and drefs their 
Feathers, is admirable ; both in refpect of their 
Art and Curiofity in doing it, and the Oy/-bag (2), 
Glands, and whole Apparatus for that Service. _ 
And now having faid thus much relating to the 
Body’s Motion, let us 3. Survey the grand Inftru- 
: _ment 


(1) See before, Book 4. Ch. 12. Note 11. 

(2) Mr. Willughby faith there are two Glands for the Se~ 
eretion of the unctuous Matter in the Oy/-bag. And fo they 
appear to be in Geefe. But upon Examination, I find, that 
in moft other Birds {fuch at leaft as I have weyers into) 
there is only one Gland: in which are divers little Cells, 
ending in two or three larger Cells, lying under the Nip- 
ple of the Oyl-bag. This Nipple is perforated, and being 
green or drawn by the Bird’s Bilt, or Head, emits the 
iquid Oy],as it is in fome Birds, or thicker un@uous Greafe, 
as it is in others. The whole Oy/-bag is in its ftrufture fome- 
tet conformable to the Breafts of {uch Animals as afford 

l k, a ' ‘ “3 <?% Lé : 
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ment thereof the Wings. Which as they are prin- 
cipal Parts, fo are made with great Skill, and 
placed in the moft commodious Point of the Bo- 
dy (3), to give ic an exact Aequipoile in that fub- 
tile Medium,the. Air. J 

And here it is obfervable, with what incom- 
parable Curiofity every Feather is made; .the 
Shaft exceeding ftrong, but hollow below for 
Strength and Lightnels fake ; and above, not 
~much lefs ftrong, and filled with 2 Parenchyma or 
Pith, both ftrong and light too. The Vanes as 
nicely gauged on each fide as made; broad on 
one fide, and narrower onthe other; both which 
incomparably minifter to the progreffive Motion 
of the Bird, as alfo to the Union and Clofenefs 


of the Wing (4). | oe 
: n 


(3) In all Birds that fy much, or that have the moft oc- 

ceafion for their Wings, it is manifeft that their Wings are 
placed in the very beft part, to ballance their Body in the 
Air, and to give as fwift a Progreffion, as their Wings and 
Body are capable of : for otherwife, we fhould perceive 
them to reel, and fly unfteadily ; as we fee them to do, if 
we alter their A’quipoife, by cutting the end of one of 
the Wings, or hanging a weight at any of the extreme 
parts of the Body. But as for fuch Birds as have as much 
occafion for Swimming as Flying, and whofe Wings are 
therefore fet a little out of the Center of the Bodies gravi-~ 
ty fee Ch. 3. Note 9. And for fuch as have more occafion 
for Diving than Flying, and whofe Legs are for that Rea- 
fon fet more ickaratl and their Wings more forward fee 
Ch. "4. Note 9. 

(4) The wife Author of Nature hath afforded an Exame= 

le of the great Nicety in the Formation of Birds, by the 
Ricety obferved in a part.no more confiderable than ‘the 
Vanes of the Flag-feathers of the Wing. Among others, 
thefe two Things are obfervable. 1. The Edges of the ex- 
teriour, or narrow Vanes bend downwards, but of the inte- — 
tior, wider Vanes upwards ; by which means they: catch 
hold,and lye clofe to one another,when the Wing is {pread, 
fo that not one Feather may mifs its full Force and Impulfe 

pos 
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And no lefs exquifite is the Textrine Art of the 


Plumage (5) alfo ; which is fo curioufly wrought, 
and 


upon the Air. 2.A yet lefler Nicety is obferved, and that 
is in the very flopeing the tips of the Flag-feathers: the 
interiour Vanes being neatly floped away to a Point, to~ 
wards the outward part of the Wing ; and the exteriour 
Vanes, towards the Body, at Jeaft in many Birds; and in 
the middle of the Wing, the Vanes being equal, and but 
little floped. So that the Wing, whether extended or fhut, 
is as neatly floped and formed, as if conftantly trimmed 
with a pair of Sciflors. | 

(5) Since no exa& account that I know of, hath been gi- 
ven of the Mechanifin of the Vanes or Webs of Feathers,my 
-Obfervations may not be unacceptable. The Vaze confifts 
not of one continued Membrane, seared if once broken, it 
would hardly be repairable: but of many Lamina, which 
are thin, ftift, and {omewhat of the nature of a thin Quill. 
Towards the Shaft of the Feather (efpecially in the Flag— 
feathers of the Wing) thofe Lamine are broad, &c. ofa 
femicircular Form ; which ferves for ftrength, and for the 
clofer fhutting of the Lamine to one another, when impul- 
_fes are made upon the Air. Towards the outer part of the 
Vane, thefe Lamine grow flender and taper: on their un- 
der fide they are thin and {mooth, but their upper outer 
Edge is parted into two hairy Edges, each fide having a 
different fort of Hairs, laminated or broad at bottom, and 
flender and bearded above the other half. I have, as well 
as I could, reprefented the uppermoft Edge of one of thefe 
Lamine in Fig. 18. with fome of the Hairs on each fide, 
magnified with a Microfcope. Thefe bearded Briftles or 
Hairs on one fide the Lamine,have ftrait Beards,as in Fig.19. 
thofe on the other fide, have hooked Beards on one fide the 
SMender part of the Briftle, and ftrait ones on the other, as 
in Fig. 20. Both thefe forts of Briftles magnified (only 
{cattering and not clofe) are reprefented as they grow 
upon the upper Edge of the Lamina ft. in Fig. 18. And 
in the Vane, the hooked Beards of one Lamina, always lye 
next the ftrait Beards of the next Lamina,and ‘ei that means 
Jock and hold each other, and by a pretty Mec anifm brace 
the Lamine clofe to one another. And if at any time the 
Vane happens to be ruffled and difcompofed, it can by this 
retty eafy Mechanifm, be reduced and repaired. V. Book 4. 

bh, 12, at Note 42, 
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and fo artificially interwoven, that it cannot be 
viewed without Admiration, efpecially when the 
Eye is aflifted wich Glaffes. 7 | 
And as curioufly made, fo no lefs curioufly 
are the Feathers placed in the Wing, exa@ly ac- 
cording to their feveral Lengths and Strength: 
the Principals fet for Stay and Strength, and thefe 
‘again well lined, faced and guarded with the Co- 
vert. and Secondary Feathers, to keep the Air from 
pafling through, whereby the {tronger Impulfes 
are made thereupon. 7 
And laftly, to fay no more of this Part, that de~ 
ferves more to be faid of it, what an admirable 
Apparatus is there of Bones, very ftrong, but with~ 
al light, and incomparably wrought ? of Foynts, 
which open, fhut, and every way move, accor- 
ding to the Occatfions either of extending it in 
Flight, or withdrawing the Wing again to the 
Body? and of various Mufcles ; among which 
the peculiar Strength of the Peéforal MuJcles de- 
ferves efpecial Remark, by reafon they are much 
ftronger (6) in Birds, than in Man, or any other 
Animal, not made for Flying. 
4- Next the Wings, the Tail isin Flight confi- 
derable ; greatly aflifting in all Afcents and Def- 
cent 


(6) Peforales Mufculi Hominis - frectentes humeros, parvi, 
cP parum carnoft funt ; non equant 509m aut 709" partem 
omnium Mufculorum Hominis. E contra in Avibus, Peforas 
hes Mufculi vaftifimi funt, & equant, imo excedunt, & ma~ 
Eis pendent, quam reliqui omnes Mufculi ejufdem Avis fimul 

fempti. Borell. de Mot. Animal. Vol. 1. Prop. 184. 
_ Mr. Willughby having made the like Obfervation, hath 
' this Refletion on it, whence, if it be poffible for Man to fly, 
at is thought by them who have rib weighed and confide— 
red the matter, that he that would attempt [uch a thing with 
hopes of fuccefs, muft fo contrive and adapt his Wings, that he 
may make ufe of bis Legs, and not his Arms in managing 
them : (becaufe the Mufcles of the Legs are ftronger, as he 
obferves.] Willugh. Ornith, L. 1, c. 1. §. 19, G) 
‘ 7 ) 
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eents in the Air; as alfo ferving to fleady (7) 
Flight, by keeping the Body upright in that 
fubrile and yielding Medium, by it’s readily 
turning and anfwering every Vacillation of the 
Body. ; 

“And now to the Parts ferving to Flight, let us 
add the nice and compleat Manner of it’s Per- 
formance ; all done according to the ftricteft 
Rules of Mechanifm (8). What Rower onthe | 
Waters, what Artift on the Land, what acuteft 
Mathematician could give a more agreeable and 
exaét Motion to the Wings, than thefe untaught 
flying Artifts do theirs! ferving not only to bear 
their Bodies up in the Air, but alfo to waft them 
along therein with a fpeedy progreflive Motion, 
as alfo to fteer and turn them this Way and that 
Way, up and down, fafter or flower, as their Oc-, 
eafions require, or their Pleafure leads them. 

5. Next to the Parts for Flight, let us view the 
Feet and Legs miniftering to their other Motion ; 
‘Both made light for eafier Tranfportation through 
the Air; and the former fpread, fome with 
Membranes for Swimming (9), fome without, 

| for 


(7) Mr. Willughby, Ray, and many others, imagine the 
stincipal ufe of the Tail to be to fteer, and turn the Body 
in the Air, as a Rudder. But Boref/i hath put it beyond all 
doubt, that this is the leaft ule of it, and that it is chiefly 
to aflift the Bird in its Afcents and Defcents in the Air, and 
to obviate the Vacillations of the Body and Wings. For as 
for turning to this or that fide,it is pectic by the Wings, 
and Inclination of the Body, and but very little by che 
help of the Tail. 
(8) See Borelli ubi fupr. Prop. 182. E%e. 
€9) It is confiderable in all Water-Fowl, how exadly 
their Legs and Feet correfpond to that way of Life. For 
either their Legs are long, to enable them to wade in the 
Waters : in which cafe, their Legs are bare of Feathers 2 
good way above the Knees, the more conveniently for this 
pur- 
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for fleady Going, for Perching, for Catching 
and Holding of Prey (10), or for Hanging by the 
Heels to gather their Food (11), or to fix them- 
felves in their Places of Retreat and Safety. And 
the latter, namely the Legs, all curved for their ea- 
fy Perching, Roofting, and Rett, as alfoto help 
them up upon their Wings in taking their Flight, 
and to be therein commodioufly tucked up to the 
Body, fo asnot to obftrue their Flight. Infome 
long, for Wading and Searching the Waters ; in 
fome of a moderate Length, an{werable to their 
vulgar Occafions; and in others as remarkably 
thort, to anfwer their efpecial Occafions and 
Manner of Life (12). To all which let us add the 


pla- 
purpofe. ‘Their Toes alfo are all broad ; and in fuch as bear 


the name of Mudfuckers, two of the Toes are fomewhat 
joyned, that they may not eafily fink in walking upon bog- 
ey Places. And as for fuch as are who}e-footed, or whole 
Pcs are webbed together (excepting fome few) their Legs 
are. generally fhort, which is the moft convenient fize for 
Swimming. And ’tis pretty enough to fee how artificially 
they gather up their Toes and Feet when they withdraw 
their Legs, or go to take their Stroke ; and as artificially 
again extend or open their whole Foot when they prefs 
upon, or drive themfelves forward in the Waters. 

(10) Some of the Charaéteriftics of Rapacious Birds are 
to have hooked, ftrone, and jharp-pointed Beaks and Talons, 
fitted for Rapine, and tearing of Flefh : and fivong and brawny 
Thighs, for ftriking down their Prey. Willughby Ornith. 
L. 2. c. 1. Raii Synopf. Av. Method. p. 1. 

(11) Such Birds as climb, particularly thofe of the Wood- 
pecker kind, have for this purpofe (as Mr. Willughby obferves 
Lowe 4.59. Strong and mufculous Thighs. 2. Short Legs 
and very ftrong. 3. Toes ftanding two forwards, and two 
backwards. Their Toes alfo are clofe joyned together, that 
they may more ftrongly and firmly lay hold on the Tree: 
they climb upon. 4. All of them—_—have a hard itt 
Tail, bending alfo downwards, on which they lean, and 
{fo bear up themfelves in Climbing. 

(12) Swifts and Swallows have remarkably fhort Legs, 
efpecially the former, and their Toes grafp any fae very 

: rong—. 
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placing thefe laft mentioned Parts in the Body. 
In all fomewhat out of the Center of the Body’s 
Gravity (13), buein fuch as fwim, more than in 
others, for the better rowing their Bodies through 
the Waters, or to help them in that and Diving 
(14) too. | : 


CHAP.) If. 


Of the Heap, STOMACH, and other 
Parts of Birds. 


Hus having difpatched the Parts principally 
concerned in the Motion of the Feathered 

Tribe, let us proceed to fome other Parts not yer 
ani~ 


ftrongly. All which is ufeful to them in building their 
Nefts, and other fuch Occafions as neceflitate them to hang 

frequently by their Heels. But there is far greater ufe of 
this Stru€ture of their Legs and Feet, if the reports be true 
of their hanging by the Heels in great Clufters (after the 
manner of Bees) in Mines and Grottos, and on the Recks 
by the Sea, all the Winter.. Of which latter, I remember 
the late learned Dr. Hy told this Story at the Univerfity, 
and confirmed it to me fince, viz. That amancient Fifher- 
man, accounted an honeft Man, being near fome Rocks on 
the Coaft of Cornwal, faw at a very low Ebb, a black Lift 
ef fomething adhering to the Rock, which when he came 
to examine, he found it was,a great number of Swallows, 
and, if I mifremember not,of Swifts alfo,hanging by the Feet 
to one another, as Bees do ; which were covered commonly 
by the Sea-Waters, but revived in his warm Hand, and by 
“the Fire. All this the Fifherman himfelf affured the Do- 
tor of. Ofthis, fee more Ch. 3. Note 4. , 

(13) In Birds that frequent not the Waters, the Wings 
are in the Center of Gravity, when the Bird lies along, as 
in Flying ; but when it ftands or walks, the ereStion of the 
Body throws the Center of Gravity upon the Thighs and 
Feet. 

(14) See Ch. 4. Note 9. 

Bey 
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animadverted upon. And we will begin with the 
Head. Concerning which I have already taken 
Notice of it’s Shape for making way through the 
Air ; of the make of the Bill, for gathering Food, 
and other Ufes ; the commodious Situation of the 
Eye; and I might add that of the Ear too, which 
would be in the way, and obftrué& Flight, if twas 
like that of moft other Animals: alfo I might 
fay a great deal of the Conformation of the 
Brain, and of the Parts therein wanting, and of 
others added, like to what is obferveable in Fithes ; 
whofe Pofture in the Waters refembles that of 
Birds in the Air (1), and both very different from 
Man and Beafts: and laftly, to hint at no more, 
I might furvey the peculiar Seru@ture of the La- 
rynx (2),the Tongue (3),the inner Ear (4),and ma- 


ny 


(1) Cerebya Hominum €& Quadrupedum in plerifque fimi- 
Via exiftunt.—memeCapitibus Volucreum & Pifcium contenta, ab 
utrifque prioribus longe diverfa, tamen inter fe, quoad praci~ 
puas eynepedars partes, Symbola reperiuntur. The particulars 
wherein the Brains of Birds and Fifhes agree with one ano- 
ther, and wherein they differ from the Brain of Man and 
Beafts fee in the fame juftly famous Author, Willis Cereb. 
Anat. c. §. | 

(2) Circa bifurcationem Afpere Arteria, elegans Artificis li- 
bere agentis indicium detegitur ex Avium comparatione cum 
QDuadrupedibus ; cum Vocis gratia in diverfis Avibus diver~ 
fam mufculorum fabricam bifurcationi Afpere Arteria dederit, 
quorum nullum veftigium extat in Homine & Ouadrupedi~ 
bus mibt vifis, ubi omnes vocis mufculos capiti Arteria junit. 
In Aquila, &c. fupra bifurcationem, &c. Steno in Blaf. 
Anat. Animal. P. 2. c. 4. 

The A/pera Arteria is very remarkable in the Swan,which 
is thus defcribed by I: Bartholin, viz. Afpera Arteria admi- 
vanda fatis firutture. Nam pro Colli longitudine deorfum Oc-~ 
Sophagi comes protenditur donec ad flernum perveniat, in cujus 
capfelam fe incurvo flexu infinuat &P recondit, velut in tuto 
doco &* theca, moxque ad fundum ejufdem cavitatis delata, 
furfum reflettitur, egvediturque angufias Sterni, & eer 

Se. is 
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“is mediis confcenfis, quibus ut fulcro nititur, ad Thoracem fe 
fregit Miranda hercle modis omnibus conftitutio, &P Re-~j 
Spivationi infervit & Voci. Nam cum in fragnorum fundo edu 
lia pro vittu quarat, longiffimo indiguit collo, ne longa mora 
Suffocationis incurrerct periculum. Et certe dum dimidiam fe- 
ve horam toto Capite EP Collo pronis vado immergitur, pedibus 
in altum elatis coeloque obverfis,ex ea Arteria que pectoris difke 
vagina reclufa eft portione, tanquam ex cindo promo fpivitum 
haurit. Blaf. ib. c. 10, 

(3) The ftru@ure of the Tongue of the Wood=pecker is very 
fingular, and remarkable, whether we look at its great 
great length, its Bones and Mufeles, its ie eae part 
of the Neck and Head, the better to exert it felf in length, 
and again, to retra&t it into its Cell ; and laftly, whether 
we look at its fharp horny bearded Point, and the glewy 
Matter at the end of it, the better to ftab, to ftick unto, and 
draw out little Maggots out of Wood. Utilis enim Picis 
(faith Cotter) ad Vermiculos, Formicas, aliaque Infe4a venan~ 
da talis Lingua foret. Siquidem Picus, inuata fua fagacita~ 
te cum deprehendit alibi in arboribus, vel cavie, vel alia da 
caufa cavatis, Vermes infeFaque dclitefcere, ad illas volitat, 
fefeque digitis, ungulifque poflerioribies robuftifimis, EP Cauda 
pennis rigidiffimis fuftentat, donec valido ac peracuto Roftre 
arbovem pertundat, arbore pertusd, foramini roftrum immittit, 
ac quo animalcula ftridore excitet percellatque,magnam in ar- 
horis cavo emittit vocem, infefa vociferatione hae concitata 
buc illucque repunt ; Picus vy. linguam fuam exevit, atque 
aculeis, hamifque animalia infigit, infixa attrabit EF devo 
rat. vid. Blafii ubi fupra. Py 2.c. 24. 

(4) Thave before in Book 4. Ch. 3. Note 19. taken notice 
of what others have obferved concerning the inner Ear of 
Birds,referving my own Obfervations for this*place : which 
[ hope may be acceptable, not only for being fome of them 
new, but alfo as fhewing the estates of Se 
_ Inthis Organ of Birds, I fhall take notice only of three 
Parts, the Adembranes and Cartilages ; the Columella, and 
he Conclave: The Drum, as fome call it, or Membrana 
Tympani, as others, confifts of two Membranes , the Outer, 
which covers the whole Meatus, Bafon, or Drum (as fome 
all it) and the inner Membrane. To fupport, diftend and 
elax the outermoft, there is one fingle Cartilage, reaching 
rom the fide of the Meatus, to near the middle of the 
Membrane. On the top of the Colamella is another Car~ 
ilage, confifting of 3 Branches, a. 6. c. in Fig. 23., The 
ongeft middle Branch (a) is joyned to the ‘ay of the fin- 
leu per Cartilage before {poken of, and affifts it to bear 
ip the upper outer. Membrane : the two Branches, 6, cx 
F f | arc 
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are joyned tothe Os Petrofum, at fome. diftance from the 
outer Membrane: upon this inner Cartilage, is the inner: 
Membrane fixed, the two outer fides. of which, a,b, and a, 
c, are joyned to the outer Membrane, and makes a kind of 
hea mee Bag: The defen of the two Branches, or Legs 
of the Cartilage, b, c, are 1 conceive, to keep the Cartilage, 
and Columella from wavering fideways : and to hinder them 
from flying too much back, there is avery fine flender Li- 
ament, extended from the oppetite-fide, quite erofs the 
‘Meatus or Bafon, to the bottom of the Cartilage, near its 
joyning to the Columella. Thus much for the Membrane 
‘Tympani, and their Cariilages. : 

“The next Part is the Columella. (as Schelhammer calls its; 
. This is a very fine, thin, light Tube - the bottom of which 
{preads about, and gives it the refemblance of a wooden 
Potlid, fuch as I have feen in Gountrey Houfes. It-exaétl 
{huts into, and covers a Poramen of the Conclave, Fenn 
it is braced all round with a fine fubtile Membrane,compo- 
fed of the tender Auditory Nerve.. This Bottom, or Bafe 0! 
the Columella, Lcall the Operculum. | ra a 

The laft part which fome call the Labyrinth and Cochlea 
confifting of Branches more like the Canales Semicivculare. 
in Man, than the Cochlea, I call. the Conclave Auditis. 
is (as in moft other Animals) made of hard, context Bone 
In moft of the Birds I have opened,there are circular Canals 
fome larger, fome lefler, croffing one another at right An. 
gles, which open into the Conclave. But in the Goofe iti 
otherwife, there being cochleous. Canals, but not like thof 
of other Birds. In the Conclave, at the fide oppofite to th 

Operculum, the tender. part of the Auditory Nerve enters 
and lineth all thofe inner retired parts, ox. the Conclav 
and Canals. © areal inkl ak 

As to the Paffages, Columna,,and,other parts obferyabl 
in the Ear of Birds, I fhall pafs them by, it being fufficien 
to my purpofe, to have defcribed the Parts principally. con 
cerned in the act of Hearing. And as the Ear 1s in Bird 
the moft fimple and incomplex of any Animals Ear ; fo w 
may from it make an eafy and rational judgment, how Hea 
ving is performed : vz. Sound being a ‘Iremor,or Undulatio 
in the Air, caufed by, the collifion of Bodies, dothy. as 1 
moves along, ftrike upon the Drwm, or Membrama Tympae 
of the Ear. Which Motion, whether ftrong or languic 
fhrill or foft, tuneful. or not, is at the fame inftant im 
prefled upon the Cartilages, Columella, and Operculum, an 
fo communicated to the Auditory Nerve in the Conclave. 

And now if we compare the Organ and At of Hearing 
with thofe of Sight, we fhall find, that the Conclave is t 

_o Sleag 
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my matters befides ; but for a Sample I fhall only 
infift upon the wonderful Provifion in the Bill for. 
the judging of the Food, and that is by peculiar i 
Nerves lodged therein for that purpofe ; {mall 
and lefs numerous in fuch as have the Affiftance 
of another Senfe, the Eye; but large, more nus 
merous, and thickly branched about, to the very 
End of the Beak, in fuch as hunt for their Food 
out of Sight in the Waters, in Mud, or under 
Ground (5). ae | | fiity 
| And 


Hearing, as the Retina is to Sight ; that fonorous Bodice 
make their impreffions thereby on the Brain, as vifible Ob= 
jects do by the Retina. Alfo, that as there is ‘an Apparatus 
in the Eye, by the opening and fhutting of the Pu il, to 
make it correfpond to all the degrees of Light ; fo there is 
in the Ear to make it conformable. to at she degrees of 
Sound ; a noble train of little Bones, and Mufcles in Man, 
€¥c. to ftrain and relax the Membrane, and.at the fame 
time to open and fhut the Bafs of the Stapes (the fame as 
what I call the Operculum in Birds : ) but in Birds, there is 
a more fimple, but fufficient Apparatus for this purpofe, 
tender Cartilages,inftead of Bonesand Joynts, to corre{pond 
to the various impreffions of Sounds, and to open and fhut 
the Operculum. Befides which, I fufpe& the Ligament I 
mentioned is only the Tendon of a Mufcle, reaching to 
the inner Membrana Tympani, and joyned. thereto (as I 
find by a ftrifter Scrutiny) and not to the Cartilage, as I 
imagined. By this Mufcle, the inner Membrane, and by 
means of that, the Outer alfo can. be diftended boelasets 
isitisin Man, by the Mallens and its Mufcle, &c. Si 
(5) Hat-billed Birds, that grope for their Meat, have three 
bair of Nerves, that come into their Bills 3 whereby they have 
hat accuracy to diftinguifh what is proper for Food, and what 
0 be rejected, by their Taft, when they did not fee it. This was 
nofe evident in a Ducks Bill. and Head ; a Duck having larger 
Nerves that come into their Bills than Geefe, or any other Bird 
hat I have feen: and therefore quaffer and grope out their 
Meat the mof?. But then I difcovered none of thefe Nerves in 
tound—billed Birds.* But fince, in my Anatomies in the Coun- 
ry, in a Rook I firft obferved two Nerves that came down. bea 
Wixt the Eyes into the upper Pe but confiderably ete 
PR 2 : than 


384 The Stomach of Birds. Book VIF, 


And now from the Head and Mouth, pafs we: 
to it’s near Allie the Stomach, another no lefs: 
notable than ufeful Part; whether we confider the: 
Elegancy of it’s Fibres and Mufcles ; or it’s Mul- 
tiplicity, one to foften and macerate, another to 
digeft ; or its Variety, fuited to various Foods, 
{ome Membranaceous, agreeable to the frugivo- 
rous or carnivorous kind ; fome Mufculous and 
ftrong (6), fuited to the Comminution and grin- 
ding of Corn and Grain, and fo to fupply the 
— Dete& of Teeth. 

And now to this Specimen of the Parts, I might 
add many others no lefs curioufly contrived, made 
and fuiced to the Occafions of thefe Volatiles ; a: 
particularly che Strudéture and Lodgment of the 

Lung 


than any of the three pair of Nerves in the Bills of Ducks, bu 
darger than the Nerves in any other round-billed Birds. An 
*tis remarkable, that thefe Birds, more than any other round. 
billed Birds, feem to grope for their Meat in Cow-dung, &c 
Mr. J. Clayton, in Philof. Tranfa&. No. 206. 

I obferved three pair of Nerves in all the broad-billed Bird 
that I could meet with, and in all fuch as feel for theiv Foo 
out of Sight, as Snites, Woodcocks, Curlews, Geefe, Duck: 
Teals, Wideeons, &c. Thefe Nerves are very large, equallin 
almoft the Optick Nerve in thickne/s. Two are diftri 
buted nigh the end of the upper Bill, and ave there very muc 
expanded, paffing thro’ the Bone into the Membrane, linin 
the Roof of the Mouth. Dr. Al. Moulen, ibid. No. 199.0 
both in Mr. Lowthorp’s Abridg. V. 2. p. 861, 862. 

(6) The Gizzard is not only made very ftrong, efpeciall 
in the Granivorous, but hath alfo a Faculty of grindin 
what is therein.” For which purpofe, the Bird fwallowet 
Pp Stones down, which, when grown {mooth, are reje 
&ed and cat out of the Stomach, as ufelefs. This grind 
ing may be heard in Falcons, Eagles, &c. by laying th 
Far clofe to them when their Stomachs are empty, as th 
famous Dr. Harvey faith, De Generat. Exer. 7. ; 

As to the ftrength of the Gizzard, and the ufe of Stonc 
to the Digeftion of Fowls, divers curious Experiments ma 
be met wiih,tryed by Seigweor Redi, with glafs Bubbles, foli 
Glafs, Diamonds, and other hard Bodies. See his Exp. Nw 
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Lungs (7) ; the Configuration of the Brea, and 
it’s Bone, made like a Keel for commodious 
Paffage through the Air, to bear the large and 
ftrong Mufcles which move the Wings, and to 
counterpoife the Body,and fupport and reft it up- 
on at Rooft; the Neck alfo might deferve our 
Notice, always either exactly proportioned to the 
Length of the Legs, or elfe longer, to hunt out 
Food, to fearch in the Waters (8), as alfo to 
counterpoile the Body in Flight (9). And laftly, 

I 


(7) It is no lefs remarkable in Birds, that their Lungs 
adhere to the Thorax, and have but little play, than that 
in other Animals they are loofe and play onal : which is 
2 good provifion for their fteady flight. Alfo they want the 
Diaphragm ; and inftead thereof, have divers large Bladders 
made of thin tranfparent Membranes, with pretty large 
Holes out of one into the other. Thefe Membranes feem to 
me to ferve for Ligaments or Braces to the Vifcera, as well 
as to contain Air, Towards the upper part, each Lobe of 
the Lungs is perforated in two Places with large Perfora= 
tions, whereof one is towards the outer, the other towards 
the inner part of the Lobe. Through thefe Perforations, 
the Air hatha Paffageinto the Belly (asin B. 1. Ch. 1, Note 8.) 
that is, into the forementioned Bladders : fo that by blow- 
ing into the A/pera Arteria, the Lungs will be a little rai- 
fed, and the whole Belly blown up, fo as to be very turgid. 
Which doubtlefs is a Means to make their Bodies more or 
lefs buoyant, according as they take in more or lefs Air, 
to facilitate thereby, their Afcents and Defcents : like as it 
is inthe Air-bladders of Fifhes, in the laft cited place, 
Note 9 | 

(8) Such Birds as have long Legs, have alfo a long Neck ; 
for that otherwife they could mot commodioufly gather up their 
Food, either on Land, or in the Water. But on the other fide, 
thofe which have long Necks, have not always loug Legs, as 
iN SWANS ——mmmmenwhofe Necks ferve them to reach to the bot~ 
toms of Rivers, &c. Willughby’s Ornithol. L. 1, c, 1. §. 7. 

(9) We have fufficient Inftances of this in Geefe, Ducks, 
&c. whofe Wings (their Bodies being made for the conve- 
nience of Swimming) are placed out of the center of Gra- 


yity, nearer the Head. But the extending the Pillai 
Ff 3 1CiG 
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I might here take Notice of the Defect of the Dia-. 
phragm, fo neceffary in other Animals to Refpi- 
ration, and alfo of divers other Parts redundant, 
defe@ive, or varying from other Animals. Bue 
it would be tedious to infift upon all,and therefore 
to the Examples already given I would rather re- 
commend a nice Infpection (10) of thofe curious 
Works of God, which would be manifeit Demon- 
{trations of the admirable Contrivance and Oeco- 
nomy of the Bodies of thofe Creatures. 

-* From the Fabrick therefore of their Bodies, I 
fhall pafs to take a Glance of one or two things 
relating totheir State, and fo conclude this Genus 
of the Animal World. SIT ot (1 


CHAP. Hf. 
Of the MiG Ration of Birds. 
(sOncsins the Staté of this Tribe of Animals, 


the firft thing I fhall fpeak of (by reafon 
| God 


Head in Flight, caufeth a due A’quipoife and Libration of 
the Body upon the Wings. Which is another excellent ufe 
of the long Necks of thefe Birds, befides that of reaching 
and fearching in the Waters for their Food. 

But in the Heron, whofe Head and long Neck (although 
tucked: up in Flight) over-ballance the hinder part of the 
Body, the long Legs are extended in Flight, to .counter- 
poife the Body, as well as to fupply what is wanting in the 
‘Tail, from the fhortnefs of it. 

(10) Steno thus concludes his Myology of the Eagle, Im-— 
. perfetta bac Mufculorum defcriptio non minus arida eft legen—- 
tibus, quam Infpeantibus fuerit jucunda corundem prapara— 
tio, Elegantifima enim Mechanices avtificia, creberrime im 
allis obvia, verbis non nift obfcuve exprimuntur, carnium autem, 
duttu, tendinum colore, infertionum proportione, €* trochlearum 
diftvibutione oculis expofita omnem fuperant admirationem, Ste- 
no in Bilal Adat. Moimd. boc 4 
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-God himfelf inftanceth in it) fhall be their Migra- 
tion, mentioned Jer. 8.7. Yea, the Stork im the 
Heaven knoweth her appointed Times, and the Turtle, 
and the Crane, and the Swallow obferve the Time.of 
their Coming ; but my People, &c. . 
In which Act of Migration there are two things 
to. me exceedingly notable. One is what the 
- Text {peaks of, their knowing their proper Times 
for their Paffage, when to come (1), when to go; 
as alfo that fome fhould come, when others go ; 
and fome others go, when thefe come, There 
is no doubt but the Temperature of the Air, as 
to Heat and Cold, and their natural Propenfity 
to breed their Young may be great Incentives to 
thofe Creatures to change their Habitaticn: but 
yet it is a very qdd Inftin@ that they fhould at 
all fhift their Habitation, that fome certain Place 
is not to be found in all the terraqueous Globe 
affording them convenient Food and Habitation 
all the Year, either in the colder Climes, for fuch 
as delight in the colder Regions, or the hotter, 
for fuch Birds of Paffage as fly to us in Summer. 
Alfo it is fomewhat ftrange,that thofe untaughre, 
unthinking Creatures fhould fo exadly know the 
beft and only proper Seafons to go and come. 
‘This gives us good Reafon to interpret the 
me Appointed Times, (2), in the Text, to be 
(a fuch 


“nen 


~ a 


(1) Curiofa res eft, feeve, quam exaGe hoc genus avium 
{Gruum] guotannis obfervet tempora [ui vredit us ad nos. Anno 
166],prima Grues comparuerunt in campefivibus Pif« 20 Feb. 
&c. F. Redi Exp. Nat. p. 100. wbi plura. 

(2) From "I?. indixit, conflituit, [cil. locum, vel tempus ub; 
wel quando aliquid freri debet. Buxt. in verb, 

De voluntate fua certiovem veddidit. Con. Kircher concor- 
dant. Pars 1. Col, 1846. “syigj Generaliter pro ve aligua 


Ww 
certa, atteflata, €P definita accipitur.. 1. Pro tempore rare 
€& conftituto. 2, Deinde pro fefto feu Solennitate, qua pes 
.fiato tempore celebratur, 3. Pro loco certo FP ccnpiituto. aa 
. * 1 


ibid, Col, 1847, Fig 


388 Migration of Birds. © Book VIf: 
{uch Times as the Creator hath appointed thofe: 
Animals, and hath accordingly, for this end, 
imprinted upon their Natures fuch an Inftin@ as 
exciteth and moveth them thus, at proper Times, 
to fly from a Place that would obftru& their Ge- 
neration, or not aflord convenient Food forthem, 
and their Young, and betake themfelves to ano- 
ther Place, affording all thatis wanting for Food! 
or Incubation. | , 
And this leads me to another thing remarkable 
in this Act of Migration, and that is, That thofe: 
_ unthinking Creatures fhould know what Way to 
{teer their Courfe (3), and whither to go. What 
but the great Creator's Inftin&, fhould ever move 
a poor foolifh Bird to venture over vaft Tra&s of 
Land, but efpecially over large Seas ? If it fhould: 
be faid, That by their high Afcents up into the: 
Air, they can fee crofs the Seas, yet what fhould: 
teach or perfwade them, that that Land is more 
proper for their Purpofe, than this ? that Britain 
(for inftance) fhould afford them better Accomo- 
dations than Egypt (4),chan the Canaries,than Spain, 
3 or 


eae cereeen cennemnenennenemner een 


(3) Quis non cum admiratione yideat ordinem EP politiam 
peregrinantium Avium, in itinere turmatim volantium, per 
fongos tervarum EP maris tvatus abfque Act marina? ——— 
Duis eas cevtunr iter in aevis mutabili vegione docuit ? quis 
praterita figna, EP future vie indicia ; guis eas ducit, nutrit, 
&F vite neceffaria miniftrat ? Duis infulas &F hofpitia illa, in 
quibus vittum veperiant, indicavit ; modumaue eyufmodi loca 
in peregrinationibus fuis inveniendi ? Hee fane fuperant homi- 
mum captum &P indufiriam, gui non nifi longis expevientiis, 
multts itimerariis, chavtis fLeographiois, ° €% acus mag~ 
netice Leneficio, ejufmode marinyn EP terrarum tractus con 
feceve tentant & audent. Lud. de Beaufort. Cofmop. divina 
SCE. Saige. ie . 

(4) I inftance particularly in Egypt, becaufle Mr. Willughby 
thinks Swallows fly thither, and into Ethiopia, &c. and that 
they do not lurk in Holes, or under Water, as Olaus Mag- 

wus 
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or any of thofe many intermediate Places over 
which fome of them probably fly 2 

And laftly, to all this lee us briefly add the 
Accommodations thefe Birds of Paffage have to en- 
able them to take fuch long Flights, viz. the 
Length of their Wings, or their more than ordi- 


nary Strength (5) for Flighr. CHAP 


nus reports. vid. Ornith.L.2. c.3. But Etmuller puts the 
Matter out of doubt ; who faith, Alemini me plures, quam 

uas Medimnus caperet, Hirundines are coacervatas intra 

iftine cannas, fub glacie prorfus ad fenfum exanimes, Pas 
fantes tamen, reperiiffe. Etmuller Differt. 2. c. 10. §. 5. This 
as it is like what O/. Magnus faith, fo is a Confirmation of 
it. The A. Bp’s Account is, Iv Septentrionalibus aquis fepi~ 
us cafu Pifcatoris extrabuntur Hirundines, in modum conglo~ 
mevate maffe, que ore ad os, & ala ad alam, & pede ad pe- 
dem poft principium autumni fefe inter cannas defcenfure col- 
ligarunt. Maffa autem illa per imperitos adolefcentes-—— 
extratta, atque in aftuaria portata, caloris acceffu Hirundi- 
nes vefolute, volare quidem incipiunt, fed exiguo tempore du- 
vant. Ol. Mag. Hift. L. 19. c, 29. 

Since my penning this Note, we had at a meeting of the 
Royal-Society, Feb. 12, 1713, a farther confirmation of 
Swallows retiring under Water in Winter, from Dr. Colas, a 
Perfon very curious in thefe Matters ; who,fpeaking of their 
way of Fithing in the Northern Parts by breaking Holes, 
and drawing their Nets under the Ice, faith, that he faw 
16 Swallows fo drawn out of the Lake of Samrodt , and 
about 30 out of the Kings great Pond in Rofineilen : and 
that at Schlebitten, near an Houfe of the E. of Lohua, he faw 
two Swallows juft come out of the Waters, that could fearce 
ftand, being very wet and weak, with their Wings hang- 
ing on the ground : and that he hath obferved the Swallows 
to be often weak for fome Days after their appearance. 

(5) As Swallows are well accommodated for long Fliglits 
by their long Wings, fo are @uails by the ftrength of their 
Pectoral Mujcles, by the breadth of their Wings, &c. For 
oie have but fhort Wings for the weight of their Body ; 
and yet they fly from us into warmer Parts, againft Wis- 
ter, and to usin Spring, croffing our Seas. So divers Tra- 
vellers tell us, they crofs the Mediterranean twice a Year, 

flying from Ewrope to Africa, and back again. Thus Belfo- 
Det | nius 
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kt oh re ee 
Of the INCUBATION of Birds: 


‘A Nother thing relating to the State of this 
. Tribe of Animals, is their Incubation. 

And firft, the Egg it felf deferves our Notice. 
de’s Parts within, and it’s crufty Coat without are 
admirably well fitted for the Bufinefs of Incuba- 
tion. ‘That there fhould be one part provided for 
the Formation of the Body (1) before it’s Exie 
into the World, and another for it’s Nourifhment 
after it is come into the World, till the Bird is 
able 


nius in Mr. Willughby, faith ; When we failed from Rhodes 
to Alexandria of Egypt, many Quails flying from the N. 
towards the S. were taken in our Ship: whence I am verily | 
perfwaded, that they fbift places. For formerly alfo, when I 
Sailed out of the [le of Zant to Morea or Negropont, in the 
Springtime I had obferved.Quails flying the contrary way 
from S. to N. that they might abide there all Summer. At which 
time alfo, there were a great many taken in oay Ship. Ornith. 

ag. 170. . | 
C:) The Chicken is formed out of, and nouvifhed by the White 
Alone, iill it be grown great. The Yolk ferves for the Chickens 
nourifoment after it is well grown, and partly alfa after it is. 
batched. For a good part of the Yolk remains after exclufion, 
being received into the Chickens Belly ; and being theve referved 
as in a Store-houfe, is by the [Appendicula, or Duttus inte~ 
Rinalis] as by a Funnel, conveyed into the Guts, and ferves in- 
flead of Milk, &c. Willugh. Ornith. L. 1. €. 3. Ipfum ani- . 
mal ex aloo liguove Ovi. covporatur.Cibus ejus in Luteo eft. Plin. 
1.10; ses $2 

Ariftotle faith, The long foarp Eges bring Females ; the round, 
ones, witha larger compafs at the {barperend, Males. Hift, 
An. L! 6. ¢.2. After which, he tells of a Sot at Syracufe, 
that fate drinking fo long, till Eggs were hatched: as alfo 
of the cuftom.of Egypt, of hatching Eggs in Dunghills, (i) 

iad | 
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able to fhift for, and help it felf ; and that thefe 
Parts fhould be fo accurately braced, and kept in 
due Place (|), is certainly a defigned, as well as 
curious Piece of Workmanfhip. =. | > 
And then as tothe Aé itfelf of Ixcubation, what 
a prodigious Inftinét is it in all, or almoft all the 
feveral Species of Birds, that they, and only they 
of all Creatures, fhould betake themfelves to. this . 
very Way of Generation! How fhould they be 
aware that their Eggs contain their Young, and 


that their Produétionis in their Power (2) ? What 
- fhould 


er TED 


(Il) As the Shell and Skin keep the Yolk and two Whites 
together, fo each of the Parts (the Yolk and inner White 
at leaft) are feparated by Membranes, involving them. At 
each end of the Egg is a Treddle, fo cabled, becaufeit was 
formerly thought to be the Sperm of the Cock. But the 
ufe of thefe (faith Dr. Harvey in Willugh. Ornith. c. 3.) és to 
be as *tavere, the Poles of this Microcofm, and the Connexions 
of all the Membranes twifted and knit together, by which the 
_ Liguors ave not only conferved each in its place, but do alfo re~ 
tain their due pofition one to another. This although in a great 
Meafure true, yet doth not come up to what I have my 
{elf obferved. For I find, that thefe Chalaze or Treddles, 
ferve not barely to keep the Liquors in their Place and Po- 
fitioh to one another ; but alfo to keep one and the fame 
part of the Yolk uppermoft, let the Egg be turned nearly 
which way it will Which is done by this Mechanifm : 
The Chalaze are {pecifically lighter than the Whites, in 
which they Swim, and being braced to. the Membrane of 
the Yolk, not exaétly in the Axis of the Yolk, but fome- 
what out of it, caufeth one fide of the Yolk to be heavier 
than the other : fo that the Yolk being by the Chalaxe 
made buoyant, and kept {wimming in the midft of the two 
Whites, is by its own heavy fide, kept with the fame fide 
always uppermoft, Which upperinoft ide, I have fome Kea- 
fon to think, is that on ae the Cicatricula lies, that be- 
ing commonly uppermoft in the Shell, efpecially in fome 
Species of Eggs more I think than others. 

(2) All Birds lay a certain number of Eggs, or nearly 
that number, and then betake themfelves to their Incuba- 
tion: but if their Eges be withdrawn, they. will lay more, 
Of which, fee Mr. Ray's W2{d. of God. p.. 137: “ 

. 5 
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fhould move them to betake themfelves to their 
Nefts, and there with Delight and Patience to 
abide the due Number of Days ? And when their 
Young are gotten into the World, I have already 
fhewn how admirable their Art, their Care, and 
Empy4 is in bringing them up until,and only until, 
they are able to fhift for themfelves. 

And fattly, when almoft the whole Tribe of 
Birds do thus by Incubation produce their Young, 
it is a wonderful Deviation, that fome few Fa- 
milies only fhould do it in a more novercal 
Way (3), without any Care or Trouble at all, 
only by laying their Eggs in the Sand, expofed - 
tothe Heat and Incubation of the Sun. Of ‘this 
the Holy Scripture itfelf gives us an Inftance in 
the Oftrich. Of which we have an Hint, Lam. 
4.3. The Daughter of my People is become cruel, like 
she Oftriches inthe Wildernefs. This is more plainly 
expreffed in Job. 39, 14, 15, 16, 17, [The Oftrich] 
leaveth her Eggs in the Earth, and warmeth them in 
the Duff, and forgetterh that the Foot may crulh them, 

; . or 


(3) The Tabon is a Bird no bigger than a Chicken, but 
lays an Ege larger than a Goofe’s Egg, and bigger than the 
Bird it felf. Thefe they lay a Yard deep in the Sand, where 
they are hatched by the warmth of the Sun ; after which 
they creep out,and get to Sea for Provifions, Navarette’s Ac~ 
count of China in Colle®. of Voyages. Vol. 1. This account is 
in all probability borrowed from Nieremberg, or Herman- 
#z (that copied from him) who call this Bird by the name 
of Daie, and its Eggs Lapun, not the Bird it felf, as Nava- 
rette doth. But my Friend Mr. Ray faith of it, Hiforia ift- 
nec proculdubio fabulofa SP falfa ef. Guamvis enim Aves 
xonnulle maxima ova pariunt, ut v. & Alke, Lomwiz,Ana- 
tes Arctice, 8c. bujufmodi tamen unum duntaxat, non plura 
Ua ponunt antequam incubent : nec ullam in rerum natura 
avem dari exiftimo cujus ova albumine careant. Cum Albumen 


précipua ovi pars fir, quodque primum fetui alimentum fub- 


(4) 


wmimfirat. Rati Synop. Av, Method. Pp. 155. 
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or that the Wild-Beaft may break them. She is barde= 
ned againft her Young ones, as though they were not 
hers: her Labour is in vain without Fear. Becaufe God 
hath deprived her of Wifdom, neither hath be imparted 
_ unto her Underftanding. In which Words I fhall 
take Notice of three things, 1. Of this anomalous 
Way of Generation. It is not very ftrange, that 
no other Incubation but that of the Sun, fhould 
produce the Young ; but ’tis very odd and won- 
derful that any one Species fhould vary from all 
the reft of the Tribe. But above all, 2. The 
fingular Care of the Creator in this Cafe is very 
remarkable, in fupplving fome other Way the 
Want of the Parent-Animals Care and smpeya (4), 
fo that the Young fhouldbe notwithftanding bred 
up in thofe large and barren Defarts of Arabia 
and Africa, and fuch like Places where thofe 
Birds dwell, the moft unlikely and unfitting (in 
all homan Opinion) to afford Suftenance to young 
helplefs Creatures, but the fitteft therefore to give 
~ Demonttrations of the Wifdom, Care, and efpe- 
cial Providence of the infinite Creator and Con- 
fervator of the World. 3. The laft thing | thalt 
remark is, That the Inftinéts of Irrational Ani- 
mals, at leaft of this fpecified in the Text, is at- 
tribured to Gop. For the. Reafon the Texe 


gives 


(4) The Eggs of the Oftrich being buvied in the Sand, are 
cherifhed only by the heat of the Sun, till the Young be exclu- 
ded. For the Writers of Natural Hiftory do generally agree, 
that the old Birds, after they have laid, and covered their Eggs - 
in the Sand, forfake them, and take no more care of them. 
Willugh. Ornith. L. 2. c. 8. §. 1. 

But there is another Oftrich [of America} which Acavct 
tells us of, that takes more care of her Young, by carrying 
four of her Eggs, a little before fhe hatcheth, to four pats 
of her Neft, there to breed Worms for Food for her Young. 
Acaret s Difc. in Philof. Tranfat. Na. 89. 

. 3) 


394 Nidification &e, of Birds. Book. VIE 
gives why the Ofrich is hardened againft her Young 
ones, as though they were not her's, is Becaufe GOD 
hath deprived her of Wifdom, and not imparted Under-~ 
franding to ber: i.e. he hath denied her that Wif- 
dom, he hath not imparted that Underftanding, 
that Snpeyi,. that natural, Inftin@ to provide for, 
_ and nurfe up her Young, ithace moft other Crea- 
tures of the fame, and other Tribes are endowed 

with. he. ypey oc; ety } 99n 
Thus I have :difpatched. what I intend to infitt 
upon concerning the State of this Set of Animals ; 
of which, as alfo of their admirable Inftinas, a 
great deal. more might deferve our efpecial Ob- 
fervation ; particularly the admirable Curiofity, 
Art and Variety of Nidification (5) ufed among 
the various Species of Birds; the great Sagacity, 
and many Artifices ufed by them in the Inveftiga- 
tion and Capture of their Prey-(6), the due Pro- 
portion of the,more and lefs. ufeful, the Scarcity: 
of the Voracious and Pernicious, and the Plenty 
of the Manfuete and Ufeful (7). Alfo the Variety 
of their Motion.and Flight might deferve confi- 
deration, the Swiftnefs of {uch whofe Food is to 
be fought in far diftant Places, and different Sea- 
fons (8); the flower Motion, and thot Flights 
of others more domeftick ; and even the Awk- 
wardnefs of fome others to Flight, whofe Food 
isnear at Hand, and to be gotten without any 
great occafion of Plight (9). Thefe and divers 
ae other 


eli eae 


(5) See Book 4. ch. 13. | 

(6) See Book 4. ch. 11, and a4; 

(7) See Book-4..ch, 10. begin. 

(8) See Book 4, ch..8. 

(9) The Colymbi; or Douckers, having their Food near at 
hand in the Waters, are remarkably made for diving there- 
in. Their Heads are fmall, Bills fharp-pointed, Wings 

i fmall, 
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other fach like things as thefe, I fay, I might 
have {fpoken more largely unto ; but I-fhall pafs_. 
them by with only a bare Mention, ‘shaving al- 
ready taken Notice of them in the Company of 
other Matters of the like Nature, and manifefted 
them to be Ads of excellent Defign, Wifdom, 
and Providence, in the Great Creator. 


CAD, Ve 
The CONCLUSION. 


| ND now, if we reflect upon the whole 
Matter, we fhall here find another large 
Tribe of the Creation abundantly fetting forth 
the Wifdom and Glory of their great Creator. 
We praife the Ingenuity and Invention of Man, 
for the Contrivance of various pneumatick En- 
_ gines ; we think them witty even for cheir unfuc- 
cefsful Attempts to fwim'in, and fail through 
that fubtile Element the Air; and the curious Me- 
chanifm of that Artift is had in remembrance, 
and praifed to this day, who made a Dove, or 
an Eagle (}) to fly but a fhort fpace. And is 
not therefore all imaginable Honour and Praife 
due to that infinite Artift that hath fo admirably 
contrived, and made, all the noble Variety of 
Birds ; that hath with fuch incomparable Curiofi- 
ty, and Art, formed their Bodies from Head to 
Tail, without and within, that not fo much as 
| any 


“wat 


{mall, Legs flat and broad, and placed backward, and near- 
‘ er the Tail than in other Birds ; and laftly, their Feet, fome 
whole-footed;fome cloven-footed,but fin-toed. vid. Willug b. 
Ornirh Las, ¢ 


5° 
_ Ct) Vid. Book 5. ch. 1. Note 25. ‘a 
P a 
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any Mufcle or Bone, no not even a Feather ((|} 
is unartificially made, mifplaced, redundant, or 
defective, in all the feveral Families of this large 
Tribe! but every thing is fo incomparably per- 
formed, fo nicely fitted up for Flight, as to fur- 
pafs even the Imitation of the moft ingenious 

Artificer among mortal rational Beings? 
' CHAP; 


(Il) Deus non folum Angelum, EP Hominem, fed nec exigui 
€% contemptibilis animantis vifcera, nec Avis pennulam, nec 
Herba flofeulum, nec Arbovis folium fine fuarum partium con- 
wenicntia dereliquit. Auguftin. de Ciy. Dei L. 5. ¢. 11. 
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Of INSECTS and REPTILES, 


CHAP. I 


Of InsicTs in general. 


ge wy o2] A VING difpatched that part of thé 
z, Ae, animal World, which ufed to be ac- 
GS counted the more perfect, thofe Ani- 
mals ftyled lefs perfe@, or impérfe& 
will next deferve a Place in our Sur- 
yey, becaufe when ftrifly enquired into, we 
hall find them to be fo far from deferving to be 
iccounted mean and defpicable Parts of the Cre- 
ation, owing their Original and Production to 
Putrefactions, dc. as fome have thought, thaé 
we fhall find them, I fay, noble, and moft admi- 
able Works of Gop. | For, as the famous Natu- 
ral Hiftorian, Pliny (1), prefaceth his Treatife of 
infects to prevent the Reproach of condefcending 
(as might be thought) to fo meana Subject; I 
great Bodies, faith he, Nature had a large and eafy 
Shop to work upon obfequious Matter. Whereas, faith 
he, inthefe fo (mall, and as it were no Bodies, what 
Foot(teps of Reafon, what Power, what great Perfeétion 

is 


© In magnis fiquidem Corporibus, &¢. Plin.-Nat. Hiff 
elle Cs ds , if 
1 Renae (i 
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5s there! OF this having given an Inftance o1 
two of the exquifite Senfes, and curious Make o: 
fome Infects (2), he then goes on, We admire 
faith he, the turrigerous Shoulders of Elephants, th: 
lofty Necks and Crofts of others 5 but faith he, the Nw 
gure of things is never more compleat than in the leafi 
things. For which Reafons he intreats his Rea: 
ders (as 1 do mine) that becaufe they lighted many o 
the things themfelves which be took Notice of, the: 
avould not therefore difdainfully condemn bis Accounts o 
them, fince, faith he, in the Contemplation of Natur 
nothing ought to feem {uperfinous. 

Thus that eminent Naturalift hath made hr 
own, and my Excufe too; the Force and Verity 
whereof will farcher appear by what I fhall fay 
of thefe Animals; which (as defpicable as they 
have been, or may perhaps be thought) we thal 
find as exquifitely contrived, and curioufly made 
for that Place and Station they bear in the World 
as any other Part of the Animal World. For i 
we confider the innumerable Variety of thei 
Species, the prodigious Numbers of Individuals 
the Shape and Make of their little Bodies, anc 

every 


(2) Ubi tot fenfus collocavit in Culice? & funt alia did. 
minora. Sed ubi Vifum in eo pratendit ? Ubi Guflatum appli 
cavit 2 Ubi Odovatum inferuit 2? Ubi vero truculentam illam 
Ep portione maximam vocem ingeneravit ? gua [ubtilitate Pen 
nas adnexuit ? pralongavit Pedum crura? Difpofuit jejunar. 
Caveam, uti Aluoum? Avidam Sanguinis, & potifimum hu 
mani fitim accendit? Telum vero perfodiendo tergori, quo {pi 
exlavit ingenio? Atgque ut in capaci, exm cerni non poffit ex. 
ilitas, ita reciproca geminavit arte, ut fodiendo acuminatur 
pariter forbendoque fiftulofum effet. Quos Teredini ad perfo 
vanda Robora cum fono tefte dentes affixit £ Potifimumque 
ligno cibatum fecit ? Sed turrigeros Elephantorum miramu 


humeros, Taurorumgue colla, & truces in fublime jatus, Ti. 
grium rapinas, Leonum jubas, cum rerum natura nufquan 
magis quam in minimis, tota fit Plin. ibid. 

(3 
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every Part thereof, their Motion, their In{tincts, 
their regular Generation and Produétion, and to 
name no more, the incomparable Beauty and 
Luftre of the Colours of many of them, what 
more admirable and more manifeft Demonftrati« 
on of the infinite Creator, than even this little 
contemned Branch of the Animal World. But 
let us take a fhort View of Particulars, 


CHAP. I. 
Of the SH ape andStRUCTURE of Infedts. 


ET us begin with the Shape and Fabrick of 
their Bodies, Which although it be fome- 
what different from that of Birds, being particu- 
larly for the moft part not fo fharp before, to cut 
and make way through the Air, yet is better a- 
dapted to their manner of Life. For confidering 
that there is little Neceflity of long Flights, and 
that the Strength and Activity of their Wings 
~doth much furpafs the Refiftance their Bodies 
meet with from the Air, there was no great Oc- 
eafion their Bodies fhould be fo fharpened’ before, 
But the Condition of their Food, and manner cf 
gathering it, together with the great Neceffity of | 
accurate Vifion by that admirable Provifion made 
for them by the reticulated Cornea of their Eyes 3 
thefe things, I fay, as they required a larger 
Room, fo were a good Occatfion for the large- 
nefs of the Head, and it’s Amplitude before. But 
for the reft of their Body, all is well made, and 
nicely poifed for their Flight, and every other of 

their Occafions, ) | 
And as their Shape, fo the Fabrick and Make of 
their Bodies, is no lefs accurate, admirable, and 
G g2 _ fingu- 
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fingular ; not built chroughout with Bones, and co- 
vered with Flefh and Skin, asin moft other Ani~ 
mals ; but covered with a curious Mail of a mid~ 
dle Nature (||), ferving both as Skin and Bone too, 
for the Shape, as well as Strength and Guard of 
the Body, and as it were on purpofe to fhew that 
the great Contriver of Nature is not bound up ta 
ene way only. 


C.F AY: Hf. 
Of th Evis and ANTENNA of Infects. 


4© this laft mentioned Guard we may adc 
that farther Guard provided in the Eyes anc 
Antenna. The Structure of the Eye is in all Crea: 
tures an admirable Piece of Mechanifm ; but tha 
obfervable in the Eyes of Infects fo peculiar 
that it muft needs excite our Admiration: fencee 
with it’s own Hardnefs, yea even it’s own accu 
rate Vifion is a good Guard againft external Inju 
ries; and it’s Cornea, or outward Coat all ove 
befet with curious, tranfparent, lenticular (1) In 
lets 


(il) Infetta non videntur Nervos habere, nec Offa, mec Spi 
nas, nec Cartilaginem, nec Pinguia, nec Carnes, ne Cruftar 
quidem fragilem, ut quedam marina, nec qua jure duatu 
Cutis: fed media cujufdam inter omnia hac nature corpy. 

~oe. Plin NSH... 11.4. a. 

(1) The Cornea of Flies, Wafps, &c. are fo common a 
entertainment with the Microfcope,that every body know 
it isa curious piece of Lattice-work. In which this is re 
markable, that every Foramen is of a lenticular Nature ; { 
that we fee Objests through them topfey-turvey,as throug 
fo many convex Glaffes: yea, they Aseauieie a {mall Tele! 

*<cope, when there is a due focal diftance between them an 
the Lens of the Microfcope, . | 
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lets, enabling thofe Creatures to. fee (no doubt) 
very accurately every Way, wichourc any Inter- 
val of time or Trouble to move the Eye towards 
Objects. 

And as for the other part, the Antenne or Feelers, 
whatever their Ufe may be in cleaning the Eyes, 
or other fuch like Ufe, they are in all pro- 
bability a good Guard to the Eyes and Head, in 
their Walk and Flight, enabling them by the 

Senfe of Feeling to difcover fuch Annoyances, 
which by their Proximity may perhaps efcape the 
Reach of the Eyes and Sight (2). Befides which 

they 


This lenticular Power of the Cornea, fupplies (as Tima~ 
pine) the place of the Cryftalline, if not of the Vitreous 
Humour too, there being neither of thofe Humours that I 
could ever find (although, for truth fake, I confefs I have 
not been fo diligent as I might in this Euquiry) But inftead 
of Humours and Tunicks, 1 imagine that every Lens of the 
Cornea, hath a diftin& Branch of the Optick Nerve minifte- 
ring toit, and rendering*it as fo many diftin& Eyes. So 
that as moft Animals are Binocular, Spiders for the moft 
part Odtonocular, and fome (as Mr. Willughby thought, Rai 
Hift. Infed. p. 12.) Senocular ; fo Flies, Gc. are Multocu- 
lar, having as many Eyes as there are Perforations in their 
“Cornez. By which means, as other Creatures are obliged 
to turn their Eyes to Objects, thefe have fome or other of 
their Eyes ready placed towards Objects nearly all round 
them: Thus particularly, the DragonFly [Libella] the 
greateft part of whofe Head is poflefled by its Eyes: which 
is of excellent ufe to that predatious Infe&, for the ready 
feeing and darting at {mall Flies all round it, qn which it 

reys. | 

@) It is manifeft, that Infects clean their Eyes with their 
Fore-legs, as well as Antenne. And confidering, that as 
they walk along, they are perpetually feeling and fearch- 
ing before them with their Feeders, or Antenna ; therefore L- 
am apt to think, that befides wiping and cleaning the Eyes, 
the Ufes here named may be admitted, For as their Eyes 
are immoveable, fo that no time. is required for the turn< 
ing their Eyes to Objects ; fo there is no neceflity of the 
Retina.or Optick Nerve sing: brought nigher uate, of fet 


g 3 far- 
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are a curious Piece of Workmanfhip, and in ma- 
ny, a very beautiful Piece of (3) Garniture to 
the Body. eo f r 3: y i tre 
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Of theParts and MoTion of Infecis. 


¥,\ROM the Head pafs we to the Members 
J" ‘concerned in’ their Motion. “And here we. 
have a copious Subject, if I-was'minded to expa- 
tiate.’ I might take Notice of the admirable Me-. 
chanifm in thofe*that creep: the curious Oars in. 
thofe amphibious Infeé&s that {wim and walk: 
(1): the incomparable Provifion made in the aie | 
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farther off from the Cornea (which would require time) as. 
“tt isin other Animals: but their ‘Cornea & Optick Nerve 
being always at one and the fame Diftance, are fitted only 
to fee diftantial Objedts, but not fueh as are very nigh = 
‘which Inconvenience the Feelers obviate, left it fhould be 
prejudicial, in oceafioning the Infe& to run its head againft 
any thing. LTR SE RTS 3 Boe eek GMb ere ere oe v 
_ And that this, rather than wiping the Eyes, is the chief 
ufe of the Feelers, is farther manifeft from the Antenne of 
the Flefh-Fly, & many other Infe&s, which are fhort, and 
frait, and incapable of being bent unto, or extended over 
the ‘Eyes: as alfo from others enormoufly long, fuch as 
thofe of the Capricorni or Goat-chafers, the Cadew-Fly, and 
divers others both Beetles and Flies.» < ° oe 
(3) The dimellated. Antenne of fome, the clavellated of 
others, the neatly articulated of others, the feathered and 
divers other forms of others of the Scarab, Papilionaceous, 
Grat, and other Kinds, are furprizingly “Beautiful, when 
‘viewed through a Microfcope.:And‘in fome, ‘thofe: Antenna 
diftinguifh the Sexes. * As in the Guat-kind, alk thofe with 
Tufts, Feathers, and Bru(h-horns,‘are Males ; thofe with 
fhort, fingle fhafted Amtenna, are’Females.. ) «+>! 
(1) All the Families of Hydrocanthari, Notonedi, &c, 
nave their hindmoft Legs made ‘very ‘nicely with commo- 
ae Boe eee * cg seu Ye eae 
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of fuch as walk, or hang upon fmooth Surfa- 
ces (2): the great Strength and Spring in the 
Legs of fuch as Leap (3): the {trong and well made 
Feet and Talons of fuch as Dig (4) : and to name 
no more, the admirable Faculty of fuch as can- 
not fly, to convey themfelves with Speed and 


Safety, by the help of their Webs (5), or fome 
other 


dious Joynts flat, and Briftles on each fide towards the 

end, ferving for Oars to Swim; and then nearer the Body, 

va two ftitt Spikes, to enable them to walk when Occa= 
ion is. 

(2) I might here name divers Flies and other Infe&s,who 
befides their fharp, hooked Nails, have alfo skinny Palms | 
to their Feet, to enable them to ftick on Glafs, and other 
fmooth Bodies, by means of the preflure of the Atmofphere. 
But becaufe the Example will illuftrate another work of 
Nature as well as this, I fhall chufe a fingular piece of Me- 
chanifm in one of the largeft forts of Hy drocanthari, Of 
thefe there are two forts, one largeft, all black, with 4a- 
tenne handfomly emboffed at the ends. The other fomes 
what lefler, hardly fo black, with capillary Antenne ; the 
Forehead,Edges of the Vagine,and two Rings on the Tho= 
vax, of atawny Colour. The Female hath Vagine prettily 
furrowed ; the Male {mooth. But. that which is moft to 
our purpofe in this Male, is a Flap, or hollowifh Cap near 
the Fiddle joynt of the Fore~Legs : which when clap’d on 
the Shoulders of the Female in Coitz, fticks firmly there- 
on; after the manner as I have feen Boys carry heavy 
Stones with only a wet piece of Leather clap'd on the top 
of the Stone. : 

(3) Thus Grafs-hoppers and Crickets have brawny {trong 
Thighs, with long flender, but ftrong Legs, which enable 
_them to leap with great Agility and Strength. 

' (4) 1 have snatch to fee with what great Quicknefs, 
Art, and Strength, many Vefpa-Ichneumons, Wild Bees, and 
Beetles, perforate the Earth, yea even Wood it felf: but 
the moft remarkable Animal in this way,is the Mole-Cricket 
in Book 4. Ch. 13. Note 17. . : 

(5) Ihave with pleafure often fecn Spiders dart out their 
Webs, and fail away by the help thereof. For the manner 
of which, fee Mr. Lowth. Abridg. Vol. 2. p: 794 from Dx. 
‘Lifter and Dr. Hulfeywho both claimed the Difcovery there- 
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other Artifice to make their Bodies lighter thar 
the Air (6): thefe and a Multitude-of other fuch 

| like 


of: and do both feem to have hit thereupon, without any 
foreknowledge of what each other had difcovered, as i. 
faid in the laft cited place, and as I- more plainly find by 
fome original Letters of Mr. Ray’s, Dr. Liffer’s, and Dr 
Hulfes, in my Hands: by which I alfo find the two inge- 
‘nious Dottors were very modeft in their Claims,-and very 
amicable in the Matter. In one of Dr. Liffer’s to Mr. Ray 
he thinks there is a fair hint of the Darting of Spiders ix 
‘Avift. Hift. An. L. 9. c. 39: and in Pliny, L. 11. c.24: bu 
for their Sailing, that the Ancients are filent, and he think. 
it was feen firft by him. And in another Letter, Fan. 20 
1670, {peaking of the height Spiders are able to fly, he 
faith, the laff O&ober, &c. I took notice, that the Air wa: 
wery full of Webs, forthwith mounted to the top of the highef 
Steeple on the Minfter [in York] and could thence difcern them 
yet exceeding high above me. Some that fell, and were in- 
zangled upon the Pinnacles, I took and found them to be Lupi 

which Kind, feldom or never enter,Houfes, and cannot be [up- 
pofed to have taken their Flight from the Steeples. 

(6) There are (I imagine) divers Animals, as well as Spi- 
ders, that have fome way of conveyance, as little knowr 
to us, as that of Spiders formerly was. Thus the Squillule: 
Pulices avborefcentes, and Microfcopical Animalcules of the 
“ftagnating Waters,fo numerous in them as to difcolour fome- 
times the Water, and make them look as if they were tin- 
ged Red, Yellow, or Green, or covered with a thick gree 
Scum ; all which is nothing but Animalcules of that Co- 
four. That thefe Creatures have fome way of Conveyance 
I conclude,becaufe moft ftagnating Waters are ftock’d with 
them ; new Pits and Ponds, yea Holes and Gutters on the 
tops of Houfes and Steeples. That they are not bred there 
by quivocal Generation, every ingenious confidering 
Dita uke, will grant ; that they have not Legs for tra- 
velling fo far, is manifeft from Infpeftion : and therefore ] 
am apt to think,that they have fome faculty of inflating their 
Bodies,or darting out Webs, and making their Bodies buoy- 
ant, and lighter'than Air ; or their Bodies, when dr r, may 
be lighter than Air, and: fo they can fwim from place to 
place ; or the Eggs of fuch as ate oviparous, may be light 
enough to float in the Air. But then the Viviparous (as 
my late ingenious Friend, Mr. Charles King, fhewed me the 
iefices aquat. arboref. axe, thefe I fay) can't be this way 
accouR- 
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like things as thefe I might, I fay, take No- 
tice of, as great Evidences of the Infinite Crea- 
tor’s Wifdom : but left I fhould be tootedious, I 
will confine my Obfervations to the Legs and 
Wings only. And thefe at firft View we find to 
be incomparably fitted up for their intended Ser- 
Vice, not to overload the Body, not in‘ the leaft 
to retard it, but to give it the moft proper and 
convenient Motion. What for Example can be 
better contrived and made for this Service than 
the Wings? diftended and ftrengthened by the 
fine{t Bones, and thefe covered with the fineft and 
lighte{t Membranes, fome of them adorn’d with 
neat and beautiful Feathers(7), and many of them 
provided with the fineft Articulations, and Fold- 
ings, for the Wings to be withdrawn, and neatly 
laid up in their Vagine and Cafes, and again rea- 
dily extended for Flight (8). 
| | And 


accounted for. The caufe of thefe latter Sufpicions was, 
that in the Summer Months, I have feen the PzJices arboref 
and the green Scum on the Waters (nothing but Animal- 
cules, as I faid) lye in a manner dry on the furface of the 
Waters : at which time (as I have fhewn in B. 4. ch. 11. 
Note 13.) thofe Animalcules copulate : And perhaps, they 
may at the fame time change chets Quarters, and feek out 
new Habitations for their numerous Offspring, as well as 
themfelves. 

(7) It is well known to all Perfons any way cenverfant 
inMicrofcopical Obfervations, that thefe elegant Colours of » 
MMoths, and’ Butter-Eyes, are owing to neat and well made 
Feathers, fet with great Curiofity and Exatinefs in rows, 
and good order. - 

(8) All that have Elytra, Scarabs, (who have whole Ely—. 
?ra, or reaching to the Podex) or the *“Huuxsasomaees:, fuch 
as Earwigs, and Staphylini of all forts, do by a very curi~ 
eus Mechanifm extend and withdraw their Membranaceous | 
Wings (wherewith chiefly they fly) and it is very pretty 
to fee them prepare themfelves for Flight,by thrufting out, 
and ynfolding their Wings; and again, withdraw thefe 
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And then for the poifing of the Body, and 
keeping it upright, and fteady in Flight, it is an 
admirable Artifice and Provifion for this Purpofe ; 
in fome, by four Wings (9); and in fuch as have 
but two, by Pointils and Poifes placed under the 
Wings, on each fide the Body. | | 

And laftly, It isan amazing thing to refle& 
upon the furprifing Minutenefs, Arc, and Curio- 
firy of the (10) Joynts, the Mufcles, the Ten- 
dons, the Nerves neceflary to perform all the Mo- 
tions of the Legs, the Wings, and every other 
Part. I have already mentioned this in the 
larger Animals: but to confider that all thefe 

things 


Jovnts, and neatly fold in the Membranes, to be laid up 
fafely in their Elytra or Cafes.For which Service the Bones 
are well placed, and the Joynts miniftering thereunto, are 
accurately contrived for the moft compendious and commo- 
dious folding up the Wings. 

(9) For the sbaian he Body fteady and upright in 
Flight, it generally holds true (if I miftake not) that all 
a EE Infetts have Poifes under the hinder part of 
their Wings, but fuch as have four Wings, or Wings with 
Elytra, none. If one of the Poifes be cut off, or one of 
the leffer Auxiliary Wings, the Infe& will fly as if one fide 
overballanced the other, until it falleth on the Ground. So 
if both be cut off, they will fy awkwardly and unfteadily, 
manifefting the Defect of fome very neceflary part. Thefe 
Poifes or Pointells are, for the moft part, little Balls fet at 
the top of a flender Stalk, which they can move every way 
at pleafure. In fome they ftand alone, in others, (as in the 
whole Flefh-Fly Tribe) they have little Covers or Shields 
under which they lye and move. The Ufe, no doubt, of 
thele Poifes, and Secondary lefler Wings, is to poife the Bo- 
dy, and to obviate all the Vacillations thereof in Flight, 
ferving to the Infett, as the long Pole loaden at the ends 
with Lead doth the Rope-dazcer. — . 

(10) Asall the parts of Animals are moved by the help 
of thefe ; fo there is no doubt but the minuteft Animals 
have fuch like Parts. But the Mufcles and Tendans of fome 
of the larger Infe€ts,and fome of the leffer too, may be feen 
with a Microfcope. ” iy ems” Xo 
ve B gs (11) 
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things concur in minute Animals, even in the 
{malleft Mite, yea the Animalcules, that (with- 
‘out good Microfcopes) efcape our Sight ; tocon- 
fider, I fay, that chofe minuteft Animals have all 
the Joynts, Bones, Mufcles, Tendons and Nerves 
neceffary to that brisk and {wife Motion thac ma- 
ny of them have, is fo ftupendous a Piece of cu- 
tious Art(1r), as plainly manifeftech the Power 
and Wifdom of the infinite Contriver of thofe ini- 
mitable Fineries. Bue having named thofe mi- 
nute Animals, why fhould 1 mention only any 
one Part of their Bodies, when we have in that 
little Compafs a whole and compleat Body, as 
exquifitely formed, and (as far as our Scrutiny 
can poflibly reach) as neatly adorned as the largett 

. | Ani- 
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(11) The minute Curiofities and inimitable Fineries, ob- 
fervable in thofe Jeffer Animals, in which our beft Micro~ 
Scopes difcover no Botch, no rude ill made Work, (con- 
trary to what isin all artificial Works of Man) do they not 
far more deferve our Admiration, than thofe celebrated 
‘pieces of humane Art: fuch as the Cup made of a Pepper- 
Corn,by Ofwald Nerlinger,that held 1200 little Ivory Cups, 
all duit on the Edges, and having each of them a Foot, 
and yet afforded room for 400 more, in the Ephem. Germ. 
T. 1. Addend. ad Obf. 13. Such alfo was Phaethon ina Ring, 
which Galen thus refleéts upon, when he fpeaks of the Art 
and Wifdom of the Maker of Animals, particularly fuch 
as are fmall, Quanto,faith he, ipfum minus fuerit, tanto ma~ 
jorem admirationem tibe excitabit ; quod declarant Opifices 
cum im corporibus parvis aliquid infculpant : cujus generis eft 
quod nuper quidam in Annulo Phaetonta quatuor equis inve- 
_ ¢tum feulpfit. Omnes enim equi frenum, os, & dentes ante- 
’ yiores babebant, &c.° And then having taken notice, that 
the Legs were no bigger than thofe of a Gnat, he fhews 
that theim Make did not come up to thofe, of the Gnat, as 
alfo, faith he, Major adbuc alia quadam effe videtur artis ejus, 
gui Pulicem condidit, Vis atque Sapientia, quod, Kc. Cum 
igituy Avs tanta'in tam abjettis animalibus eppareat, 
quantam ejus Vim ac Sapitntiam in praftantigribus ineffe pi - 
tabirus ? Galen d: UL. Part, L. 17, ¢ 1. fin, j 
bet iy 8 : ee af i (12) 
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Animal. Let us confider that thete we have Eyes, 
a Brain, a Mouth, a Stomach, Entrails, und eve- - 
ry other part of an Animal-Body, as well as Legs 
and Feet ; and that all thofe Parts have each of 
of them their neceflary Apparatus of Nerves, of 
various Mufcles, and every other Part that other 
Infects have ; and thatallis covered and guarded 
with a well-made Tegument, befet with Briftles, 
adorned with neat Imbrications, and many other 
Pineries, And laftly, let us confider in how little 
Compafs all this Arc and Curiofity may lie, even 
in a Body many times lefs than a {mall Grain of 
sand (12), fo that the leaft Drop of Water can 
contain many of them, and afford them alfo fufh- 
cient Room to dance and frisk about (13). 
‘Having furveyed as many of the Parts of In- 


fects as I care to take notice of, I fhallin the 


nexi place fay fomewhat of their State, and Cir- 
cumitances of Life. And here I fhalltake Notice 
only of two things, which have been only hin- 
ted at before, but will deferve more particular 
Confideration here, as being Ads of a wonderful 
Inftiné, namely, Their Security of themfelves 
again{t. Winter ; and their {pecial Care of prefer- 
ving their Species. . 
CHAP. 


t 


(12) It will in fome Meafure appear, how wonderfully 


minute fome Microfcopical Animalcules are, by what 
follows in the next Note. But becaufe more particular Ex- 


- amples would be endlefs, I fhall refer to the Obfervations 


of Mr. Leeuwenhoek, and others, in the Philof: Tranf. and 
elfewhere. 

(13) It is almoft impoffible, by reafon of their perpetual 
Motion, and changing Places, to count the number of “the 
Animalcnles, in only a drop of the green Scum upon Wa- 
ter ; but I guefs I have fometimes feen not fewer than 100 © 
frisking aboutin a Drop no bigger than a Pin’s head. But 
in fuch a Drop of Pepper-Water, a far greater Number ; 
thefe being much lefs than thofe. 

(1) 
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The SaAGACUTY. of infects to fecure themfelves 
 againf[ Winters | 


T isan extraordinary Act of Inftin@ and Sa- 
I gacity obfervable in the Generality of the In- 
{ect-Tribe, that they all take care to fecure them- 
felves, and provide againft the Neceffities of 
Winter. That when the Dittreffes of Cold and 
Wet force them, they fhould retire to warm and 
dry Places of Safety, is not ftrange s but icisa 
prodigious Act of the infinite Confervator’s Care 
to enable fome to live in a different Kind of In- 
fea-flate ; others to live, as without Adon, fo 
without Food ; and others that a& and eat, to 
lay up in Summer fufficient Provifions againft 
the approaching Winter. Some, I fay, live ina 
different State. For having fufficiently fed, nou- 
rifhed, and bred up themfelves to the Perfection 
of their Vermicular, Nympha-feate, in the Sum- 
mer Months, they then retire to Places of Safety, 
and there throw off their Nympb2, and put on 
their Aurelia or Chryfalis-ftate for all the Winter, 
in which there are no Occafions for Food. This 
is the conf{tant Method cf many Families of the 
Infect-Tribe (1). 

But 
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(1) It would be endlefs to enter into pba here,be- 
caufe all the Papilionaceons, Flefh, and Ichneumon-Fly Tribes, 
and all others that undergo the Nympha and Aurelia-ftate, 
between that of the Egg and Mature-ftate, (which are very _ 
numerous) appertain to this Note. For a Sample therefore 
only, I fhall take what fome may think a mean one, but if 
conlidered, deferves our Admiration, and that is the fage- 
city 
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But thereare others, and fome of them in their 
moft perfe& State too, that are able to fubfift in 
a kind of Torpitude or Sleeping-ftate, without 
any Food at all; by Reafon as there isno Adion, 
fo no Waft of Body, no Expence of Spirits, and . 
therefore no need of Food (2). 

But for others that move and a&, and need 
Food, it is a prodigious Inftin@ and Forefight the 
Creator hath imprinted on them to lay up fuffici« 
ent Food in Summer for the Winter's (3) Necefii- 

ties 
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city of the White-Butterfly Caterpillar, which having fed it 
{elf its due time,then retires to places of Security. I have fees 
great Trains of them creeping up the Walls and Pofts of 
the next Houfes, where, with the help of fome Cobweb- 
like Filaments, they hang themfelves to the Ceilings, and 
other commodious Places, and then become Azrelia ; in 
which State and Places they hang fecure from Wet and Cold, 
till the Spring and warmer Months, when they are tran{— 
‘mitted into Butter~Flies. 

(2) I fhall not name any of the particular Species of In- 
fe&ts which live in this ftate, becaufe they are very nume- 
rous, but only remark two Things obfervable ia their Sa- 
gacity in this Matter: 1. That they are not driven by ftrefs 
-of Weather to their Retirement, but feem as naturally to 
betake themfelves thereto, as other Animals do to Reft and 
Sleep. For before the approach of cold Weather, towards 
the end of Summer, we may fee fome kinds of them flock- 
ing together in great numbers within Doors (as Swallows 
doa little before they leave us) as if they were making 
ready for their Winter's reft. 2.'That every Species be- 
takes it felf to a proper convenient Receptacle ; fome un- 
der the Waters to the bottoms of Ponds ; fome under the 
Earth, below the Frofts ; fome under Timber, Stone, Ge. 
lying on the ground ; fome into hollow Trees, or under the 
Bark, or in the Wood ; fome into warm and dry Places ; 
and. fome into dry alone. 

_ (3) There are not many Kinds that thus provide their 
Foctd before-hand. The moft remarkable, are the Ant and 
the Bee ; concerning the firft of which,Origen hath this Re- 
mar k, viz. De folertia Formicarum, ventura hyemi mature 
proffricientium, fibique invicem fub oneve felis fuccurrentinum ; 
quod que fruges arrofas condunt, ne vurfus enafcantur, fed per 
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ties and Occafions. And it is very pretty to fee - 
with what unwearied Diligence all Hands are ac 
work for that Purpofe, all the warmer Months. 
Of this the Holy Scripture it felf gives us an In- 
fiance in the Ant, calling that lictle Animal ex- 
ceeding wife, Prov.30.24. Andthe Reafon is v. 2¢. 
The Ants are a People not firong, yet they prepare their 
Meat in the Summer. *And therefore Solomon {ends 
the Sluggard to this little contemptible Creature, 
tolearn Wifdom, Forefight, Care, and Diligence, 
Prov. 6,.6, 7, 8. Go to the Ant, thou Sluggard, confi- 
der her Ways, and be wife: which having no Guide, 
Overfeer, or Ruler, providerh her Meat in the Summer, 
and gathereth her Food in the Harveft. , 

To this Scriptural Example, give me leave to 
anticipate,and fubjoyn an Obfervationgof the far- 
ther great Wifdom of this little Creature ; and 
that is their unparallelled sey, their Tender- 
nefs, Sagacity, and Diligence about their 
Young (4). *Tis very diverting, as well as ad- 
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aunum alimento fint, non ratiocinationem Formicarum in cat- 
fa debemus credere, fed almam matrrm Naturam bruta Guow 
que fic ornantem, ut etiam minimis addat fua quadam inge- 
nia. Orig. cont. Celf. L. 4. 

But as for Wafps, Hornets, Humble-Bees, and other Wild- 
Bees, Ve(pe-Ichneumones, and divers others that carry in Ma- 
terials for Nefts end Food ; this is only for the Service of 
their Generation, for hatching their Eggs, and nourifhing 
their Young, not for Supplies in Winter. For they all for- 
fake their Nefts towards Winter, and retire to other Quar- 
ters, living (I conceive) without Food all that time. 

(4) Hos vermiculos [Formicarum Ova vulgo vacatos] in~ 
credibilé gooey EF cura Furmice educant, fummamque dant ope~ 
vam, ne vel tantillum, quod {petet eorum vermiculorum edu- 
cationem atque nutritionem, omittant: quem in finem fere 
femper eofdem ove circumportant fecum, ne ulla eos ladat in- 
juria. In mufeo meo nonnullas iftius generis formicas vitro 
terra vepleto conclufas cum Vermiculis iftis adfervabam : ibé 
won fine jucunditate {pefabam, quo terra freret in ig SS 
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mirable to fee, with what Affection, and Care 
they carry about their Young in their Mouths, 
how they expofe themfelves to the greateft Dan- 
gers, rather than leave their Young expofed, or 
forfaken ; how they remove them from Place to 
Place in their little Hills, fometimes to this Part, 
fometimes to that, for the Benefit of convenient 
Warmth, and proper Moifture ; and then again 
withdraw, and guard them again{ft Rain, and 
Cold. Now that this great Wifdom which the 
Scriptures attribute unto, and is difcernible in 
this lictle Animal, is owing only to the Inftinad, 
or Infufions of the great Confervator of the 
World, is evident, becaufe either this Wifdom, 
Thought, and Forecaft is an Act of the Animal 

| it 


ficcior, eo profundius Formicas cum foetibus fuis prorepera s cum 
vero aguam adjunderem, vifu mirificum erat, quanto affettu, 
quanta folicitudine, quanta copy omnem in eo collocarent ope~ 
vam, ut foetus fuos ficciore CF tuto loco veponerent. Sepius vidi, 
cum aliquot diebus aqua caruiffent, atque cum affufo tantillo 
aqua terram illam humettarem, e veftigio a Formicis fetus 
fos eo loci fuiffe allatos, quos ibi diftintte confpiciebam moveri 
atgue fugere humovem. Multoties fui conatus, ut eos Vermi- 
culos ipfe educarem, at femper conatum fefellit eventus : neque 
ipfas Formicarum Nymphas alimenti jam non indigas unquam 
fine ipfis Formicis potui fotu artificiali excludere. J. Swammerd. 
Epilog. ad Hift. Infect. p. 153. a , 

Sir Edward King, who was very curious in examining the 
Generation of Ants,obferves their great Care and Diligence. — 
1. About their Sperm, or true Eggs, which is a fine white 
Subftance like Sugar, which they diligently gather together 
into an heap when fcattered ; and on whic they lye in 
Multitudes, (I fuppofe, by way of Incubation.) 2. 1 have 
obferved, faith he, in Summer, that in the Morning the 
bring up thofe of their Young (call’d Ant-Eggs) towards 
the top of the Bank : fo that you may from 10 in the Morn- 
ing, until 5 or 6 Afternoon, find them near the Top — 
for the moft part on the South fide the Bank. But towards 
+ or 8 at Night, if it be cool, or likely to rain, you may 
dig a Foot fees before you can find them. Philof. Tranf. No. 
23.0r Lowthorp’s Abridg. V.2. p. 7, and 9. 
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it felf, or of fome other Being that hath Wifdom, 
But che Animal being irrational, ‘tis impoffible it 
can be it’s own A@, but mutt be derived, or re- 
ceived from fome wife Being. And Who! What 
can that be, bur the infinite Lord, Confervator 
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CHAP. VI. 
Of the Care of Insz crs about their Youn. 


[7 HE other notable Inftin@ I am to treat of; 

i is the peculiar Art and Care of the Infe@- 
‘Tribe about the Prefervation of their Species... 
Here I might fpeak of many things, but I have 
occafionally mentioned divers of them before, 
under fome or other of the general Heads, 
and therefore fhall fix oniy upon two things rela~ 
ting co their f{pecial Art and Care abont the Pro- 
duction (1) of their Young, which have not been 
fo particularly {poken to as they deferve, 

One thing is their fingular Providence for their 
Young, in making or finding out fach proper 
Receptacles and Places for their Eggs and Seed, 
as that they may receive the advantage of a fuffi- 
cient Incubation, and that the Young, whefi pro- 
duced, may have the benefit of proper and {uffi« 
cient Food for their Nurture and Education, till 

ee 3 they 

(1) The DoGrine pf Aquivocal Generation, is at this 
Day fofufficiently ¢ oloded by all Learned Philofophers, 
that I fhall not ade e Difpute, but take it for oranted 
that all Animals {pring from other ParentsAnimals. If the 
Reader hath any doubt about it. I refer him to Seigneur 


Redi de Gen. Infet. and Mr. Ray's Wifd. of God, &c. p. 244. 
See alfo before Book 4. Ch. 15- Note if, a Sree Ee 344 
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they are able to fhift for themfelves. It is admiras 
ble to fee with what Diligence and Care the fevera 
Species of Infects lay up their Eggs or Sperm 1 
their feveral proper Places ; not allin the Waters 
in Wood,or on Vegetables ; but thofe whofe Subf 
ftance isin the Waters, (2) in the Water ; thofe t 
whom Flefh is a proper Food, in Flefh (3) ; thol 
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(2) It would be endlefs to {pecify the various Species 
Infe&ts, that have their Generation in the Waters: As 
therefore I fhall only obferve of them. 1. That their Eg: 
are always laid up with great Care, and in good oan 
And alfo2. Where proper and fufficient Food is. 3. TE 
in their Nympha-ftate in the Waters, they have parts pr 
per for Food and’ Motion , and in many or moft of the 
very different from what they have in their Mature State 
manifeft Argument of the Creator’s Wifdom and Prov 
dence. For an Inftance,, fee Note 17. ? 

@) As Seigneur Redi was one of the firft that made it | 
Bufinefs to difcard Anomalous Generation, fo he tryed m« 
Experiments relating to the Vermination of Serpents, Fle: 
Fifh, putrified Vegetables, and in fhort,whatever was co! 
monly known to be the Nurfery of Maggots, more 1: 
probably, than any one hath done fince. And in all 
Obfervations, he conftantly found the Maggots to turn 
Aurelia, and thefe into Flies. But then faith, Dubitare c 
pi, utrum omne hoc vermium in carne genus, ex folo Muf 

num femine, an ex ipfis*putrefattis caynibus oriretur, tanto 
magis confirmabar in hoc meo dubio, quanto in omnibus ge! 
vationibus ————e—m fapins videram, in carnibus, antequ 
werminare inciperent, refedif[e ejufdem Speciei Mufcas, cr 
propago poftea nafcebatur. Upon this he tells us, he pat F 
Fleth, &c. into Pots, which he covered clofe from the F 
with Paper, and afterwards (for the free’ Air fake) w 
Lawn, whilft other Pots were left open, with fuch } 
Flefh, &c. in them : that the Flies were very eager to 
into the covered Pots. : and that they produced not 
ee when the open ones had many. Fr. Redi de Ge 
knfet. . 

Among the Infetts'that come from the Maggots he m 
tions, he names Culices. Now from the moft critical Ob: 
vations I have made, I riever obferved any fort of Gua 
come from’ putrified Flefh, Vegetables, or any other th 
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to whom the Fruits(4) or Leaves of Vegétables are 
Food, 
PANE eae ay NT ERE > ee 
he taxeth with them. So that either he means by Culex; 
fome Fly that we call not by the name of Guat; or elfe 
their Gzats in [taly,vary intheir Generatidn from ours in Ex- 
gland.For among above 30,near 40 diftin& Specie sof Gnats 
aa I have obferved about the Place where I live, I nevet 
ound any to lay their Eggs in Flefh,Fifh,@*c.but the largeft 
Sort called by Aldrovand, Culices maximi, by Swammer= 
dam, Tipule terreftres, lay their Eggs in Meadows, Gc. uns 
der the Grafs : one of the larger middle fort, in dead Beer, 
Yeaft, &c: lying on the tops, or in the leaks of Beers 
Barrels, &c. and all the reft (as far as ever I have obferva 
ed) lay and hatch in the Waters, as in Note 17. 
_ . The Generation of the fecond of thefe being, akin to 
fome of the foregoing Inftances, and a little out of the way, 
may deferve a Place here. This Gnat lays its Eggs com- 
monly in dead Beer, &%: as I faid, and probably in Vine= _ 
gar, and other fuch Liquors. Some time after which, the 
Maggots are fo numerous, that the whole Liquor ftirreth 
as if it was alive ; being full of Maggots, fome larger, fome 
{maller. The larger are the Offspring of our Gnat ; the 
{maller, of a {mall dark coloured Fly tending to reddifh ; 
frequent in Cellars, and fuch obfcure Places. All thefe 
Maggots turn to Aurelia, the larger of which, of a Tan- 
Colour, turn to our Grat. This Gnat is of the unarmed 
Kind, having no Spear in its Mouth. . Its Head is larger 
than of the common Gnats ; a longer Neck ; fhort joynted 
Antennae , {potted Wings, reaching beyond its flender 4/- 
wus > it is throughout of a brown Coldar; tending to Red, 
efpecially in the Female. The chief difference between the 
Male and Female, is (as in other Gnats, yea moft In« 
fe&ts) the Male is lefs than the Female, and hath a flendes 
rer Belly, and its Podex not fo fharp as the Females is. _ 
(4) The Infects that infeft Fruits, are either of the Lcb- 
neumon=Fly kind, or Phalene. Plums, Peafe; Nuts, &. 
produce fome or other Ichnenmon-Hy. That generated in 
the Plum is black, of a middle-fize, its Body near + Inch 
long, its Tail not much lefs, confifting of 3 Briftles,where- 
with it conveys its Eggs into Fruits ; its Antenne, or Horns 
long, flender; recurved ; its Belly longith, tapering {mall 
towards the Thorax ; Legs reddihh ; Win 5 membranace— 
ous, thin and tranfparent, in number 4, if A ig ene Cha# 
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Food are accordingly repofited ,fome in this Fruit, 
fome on this Tree (y), fome on that Plant (6), 

: fome 
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The Peale Ichneumon-Fly, is very {mall, Wings large,, 
reaching beyond the Podex ; Antenna long ; Alous fhort, , 
fhaped like an Heart, with the point towards the Anus :: 
it walketh and flieth flowly. No Tail appears as ‘in the: 
former , but they have one lieth hidden under the Belly,, 
which they can at pleafure bend back,to pierce Peafe when: 
youn and tender, and other things alfo, as I have reafon: 
to fafpes, having met with this (as indeed the former too): 
in divers Vegetables. ! 
~~ Pears and Apples I could never difcover any thing to breed! 
in but only the leffer Phalaneg, about * Inch long, whitifh 
‘underneath ; greyith brown above (dappled with brown 
Spots, inclining to a dirty Red) alt but about a third part 
at the end of the Wings, which is not_ grey, but brown, 
elegantly ftriped with wavey Lines of a Gold-Colour, as 
<¢ Gilt. Its Head is {mall, with a Tuft of whitifh brown 
Down in the Forehead ; Antenne {mooth, moderately long; 
The Aurelia of this Moth is {mall, of a yellowifh hao 
I know not what time they require for their Generatior 
out of Boxes : but thofe I laid up in Auguft,did not become 

Moths: before Fune following. | : 
(3) There are many of the Phalene and Ichnexmon-Fi- 
Tribes; that have their Generation on the Leaves, or othe 
- Parts of Trees and Shrubs, too many tobe here reckoned up 
The Oak hath many very beautiful Phalene, bred in it’ 
convolved Leaves, White, Green, Yellow, Brown, {pot 
- ted prettily, and neatly dappled, and many more befides 
and it’s Buds afford a Place for Cafes, aad Balls of Variou 
forts, as fhall be fhewn hereafter ; it’s Leaves expandes 
minifter to the Germination of globular and other {phefo- 
«dal Balls. and flat Thecx, fome like Hats, fome like But 
tons excavated in the middle, and divers other fuch lik 
Repofitories, all belonging to the Ichneumon-Fly kine 
And notvonly the Oak, but the Maple alfo, the White-thort 
the Briar, Privet, and indeed almoft what not Tree, an 
Shir ulsilidnnd / cf 
(6) And as Trees and Shrubs, fo Plants have their pecu 
liar Infetts. The White Butterfly lays it’s voracious Off 
{pring on Cabbage-leaves : a very beautiful reddifh ocella 
ted one, it’s no lefs voracious black Offspring of an horri 
Afpe&, on the Leaves of Nettles; as-alfo doth a very | 
tits 


Chap. VI Lnfec#s Care of their Young. = 417 
fome on another, and another: but conitancly 
the fame Family on the fame Tree, or Plant, the 
moft agreeable to that Family, And as for others 
that require a conftant and greater Degree of 
Warmth, they are accordingly provided by the 
Parent Animal with fome Place in or about the 
‘Body of other Animals ; fomein the Feathers of 
Birds (7) ; fome in the Hair of Beatts (8) ; fome 

in 


tiful {mall greenifh Jchmenmon-Fly in Cafes on the Leaves 
of the fame Plant ; and to name no more (becaufe it would 
be endlefs) the beautiful Rageort-Moth whofe Upper- 
Wings are brown, elegantly fpotted with red, and Under~ 
Wings are red, ideeievigh brown ; thefe, I fay, provide 
Sd their beautiful golden-ring’d Eruce upon the Ragwort-— 
lant. 

(7) Many if not moft forts of Birds are infefted with a 
diftin& Kind of Lice; very different from one another in 
Shape, Size, &c. For Figures and Defcriptions of them I 
Baal refer to Segnieur Redi of Infetts. Sce alfo Mouffer L. 
2.¢. 23. Thefe Lice lay their Nits among the Feathers of: 
the refpective Birds ; where they are hatched and nourifhed : 
and as Ariffotle faith, would deftroy the Birds, particularl 
Pheafants, if they did not duft their Feathers. Loco iif 
citat. ; 

(8) And as Birds, fo the feveral forts of Beafts have their 
peculiar forts of Lice ; all diftin& from the two Sorts in- 
fefting Man. Only the awit fay,is free,becaufe our Saviour 
rode upon one, as fome think: but I prefume it is rather 
the Paflage in Pliny L. 11. c. 33.orrather Arift. Hift. Animal. 
L. 3. c. 31. who faith, Quibus pilus eff, non carent eodem 
[Pediculo] excepto Afino, qui non Pedicuio tantum, verum 
etiam Redivioimmunis eft. Anda little before {peaking of 
thofe in Men, he fhews what Conftitutions are moft fubje& 
to them, and inftanceth in Alcman the Poet, and Pherecydes 
Syrius thet died of the Pthiriafis, or Lowfy Difeafe. For 
which foul Diftemper if Medicines are defired, Mouffet de 
Infect. p. 262. may be confulted. Who in the fame page 
hath this Obfervation, Animadverterunt noftrates nbs 
Afores infulas a tergo véliquerint, Pediculos confeftim omnes 
tabefcere ; atque ubi eas reviferint, iterum innumeros alios 
fubito oriri. Which Obfervation is confirmed by Dr, Studs. 
YV. Louth. Abridg.V. 3. p. 558. | 
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in the very Scales of Fifhes (9); fome in the 
Nofe (10) ; fome in the Flefh (rr) 5 yea fome in 
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(9) Fifhes, one would think, fhould be free from Lice, 
by reafon they live inthe Waters, and are perpetually mo- 
wing in, and brufhing through them : but yet they have 
their Sorts too. © ; 

Befides which I have frequently found great Numbers of 
long flender Worms in the Stomachs and other Parts of 
Fifh, particularly Cod-Fifb, efpecially fuch as are poor = 
which Worms have worked themfelves deeply into the 
Coats and Fleth, fo that they could not eafily be gotten out. 
So Ariffotle faith of fome Fifhes, Ballero &* Lillont Lumbri- 
eus innafcitur, qui debilitat &c. Chalcis vitio infeftatur diro, 
¥t Pediculi fub Brancbiis innati quam multi interimant. Hift. 
Pe a aa Ie eer | ; 
~ (10) Of Infe&s bred in the Nofe of Animals, thofe in the 
Noftrils of Sheep are remarkable. I have my felf taken out 
not fewer at a time than 26 or 30 rough Mogae lying a- 
mong the Laminz of the Noftrils. But I could never hatch 
any of them, and fo know not what Animal they proceed 
from: but I have no great Doubt, they are of the Ichneu- 
mon-Fly Kind ; and not improbably of that with a long 
Tail, called Lrifeta,whofe three Briftles feem very commo- 
dious for conveying it’s Eggs into deep Places. : 
" J have alfo feen a rough whitifh Maggot, above two Inch- 
es within the ie ide veum of Horles, firmly adhering 
thereto, that the hard Dung did not rub off. J never could 
Pan them to Perfe€tion, fist fufpe& the Side-Fly proceeds 
Fain it. : . ta 
» (11) In the Backs of Cows in the Summer-Months, there 
are Maggots generated, which in Effer we call Wornils + 
which are firft only afmall Knot inthe Skin, and I fuppofe 
no other than an Egg laid there by fome Infe&t. By degrees 
thefe Knots grow bigger, and contain in them a Maggot, 
lying ina purulent Matter :; they grow to be as large ag the 
end of one’s Finger, and may be fqueezed out at a Hole 
they have always open: they are round and rough, and of 
a dirty White. With my utmoft Endeavours and Vigilance, 
¥ root ‘never difcover the Animal they turn into ; but as 
they are fomewhat like, fo may be the fame as thofe in the 
Note before. st : 
' In Perfa there are vet long flender Worms bred inthe 
"Legs, and other Parts of Men's Bodies, 6 or 7 Yards long. 

' In Philof. Tranf. Mx. Dent, and Mr. Lewis relate divers 
Examples of Worms taken out of theTangue, Gums, nod 
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the very Bowels (i2) ; and inmoft Receffes of 
; the 


and other Parts, by a Woman at Leiceffer, which they were 
EFye-witnefles of. Thefe and divers others mentioned in 
the Tranfadions, may ‘be feen together in Mr. Lowthorp’s 
Abvidg. Vol. 3. p. 132- “ 
— Narrat mihi wir fide dignus Cafp. Wendlandt ——— 
fe in Polonia puero cuidam ruftico duovrum annorum Vermicu- 
dum album e palpebra extraxiffe, magnitudinis Evi- 
ca. Similem feve buic caufam mihi [Schulzio] & 
D. Segero narvavit hoc Anno 1676. chirurgus nofter Ant. Stat- 
lender, qui cuidam puero ex Aure extraxit Vermiculum talem, 
gualis in nucibus avellanis per oratis latitare folet, fed paulo 
majorem ,coloris albiffimi ;altere minoves 5 ejufdem generis fimi- 
Liter ex Auve : omnes aliquot horas fupervixerunt ——— Ver~ 
miculos adbuc viventes oculis noftvis vidimus. Ephem. Germ. 
T..2. Obf. 24. ubi Vermiculi Icon. Many She! Inftances 
mav be met with in the fame Tome, Obf. 147, 148, 154 

The Worms in Deer are mentioned often among ancient 
Writers. Ariforle faith Bxdanngs wares why res Cx, ey 7 
mapani Cavras, &c. They [Deer] all have live Worms in their 
‘Heads ; bred under the Tongue, in a Cavity near the Verte- 
bra on which the Head is placed ; their Sixe not lefs than of 
the largeft Maggots : they are bred all together, in number 
about 2.0. Ariftot. Hift. Animal. 1. 2. c. 15. 

To thefe Examples may be added the Generation of the 
Ichneumon-Fy in the Bodies of Caterpillars,and other Nym- 
phe of Infetts. In many of which that I have laid up to 
‘be hatched in Boxes, inftead of Papilios, &c. as I expected, 
I have found a great number of {mall Ichnenmon—Flies, © 
whofe Parent-Animal had wounded thofe Nymphe, and 
darted its Eggs into them, and fo made them the Foftet- 
Mother of its Young. More particuiass of this way of Ge- 
neration may be feen in the great Mr. Fr, Willughby’s Ob- 
fervations in Phil. Tranf No. 76. But concerning the far- 
cher Generation of this Infe&, I have taken notice of other 
Particulars in other places of thefe Notes. 

(12) The Animals ordinarily bred in the Stomach and 
Guts, are the three forts of Worms called Lati, Téevetes, 
and Afcarides ; concerning which, it would be irkfome to 
fpeak in particular, and therefore I fhall refer to Mowfet, 
L. 2. c. 31, 32, 33, Dr. Tyfon’s Anatomy of them in Mr. 
Lowthorp’s Abridg. WV. 3- p. 121, Seignt Redi’s Obf, and 
ethers that have written of them. 
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the Bodies of Man and other Creatures (13) 
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And not only Worms, but other Creatures alfo are faic 
to be found in the Stomach: Inftances of which are fo in: 
numerable, thac I thall only fele‘t.a few related by Per- 
fons of the beft Credit. And firft of all, by fome of our 
own Countrymen. Dr.Liffer (whofe Credit and Judgment 
will hardly he queftioned) givesan account of true Cater- 
‘pillars, vomited up by a Boy of nine Years Old ; and ano« 
ther odd Animal by a poor Man. Mi, $effop (another very 
judicious, curious, and ingenious Gentleman) faw Hevapods 
vomited up by a Girl , which Hexapods lived and fed for § 
Weeks, See Lowtb. ib. p. 125. pein eit f 

- And as to Foreigners, ‘it is a very ftrange Story (but at- 
tefted by Perfons of great Repute) of Catharina Geileria, 
that died in Feb. 1662, in the Hofpital of Altenburg,in Ger- 
grany, who for 26 Years voided by Vomit and Stool, Toads 
and Lizards, &c. Ephemer. Germ. T. 1. Obf. 103. See alfo 
the 109 Obfervation of a Kitten bred in the Stomach, andi 
vomited up : of Whelps alfo, and other Animals; bred in 
Vike manner. But I fear a Stretch of Fancy might help in: 
fome of thofe laft Inftances, in thofe days when fpontanes. 
ous Generation was held, when the Philofophers feem ta 
have more flightly examined fuch A pearances than now 
they do. But for the Breeding of Frogs or Toads, or La= 
gerte aquatice in the Stomach, when their Spawn happes. 
neth to be drank, there is a Story in the 2d Tome of the: 
Ephem, Germ. Obf. 56. that favours it; viz. In the Year 
1667, A Butchers’ Man going to buy fome Lambs in the 
Spring, being thirfty, drank greedily of fome firanding-water, 
avhich a while after, caufed great Pains in his Stomach, which 
grew worfe and worfe, and ended in dangerous Symptoms. At 
faft he thought Jomewhat was alive in his Stomach, and a f- 
ter that, vomited up three live’ Toads ; and fo recovered his 
former Health, © °° i 

Such another Story, Dr. Sorhait tells, and avoucheth it 
feen with his own Eyes, of one that had a Toad came out 
of an Abfcefs, which came upon drinking foul Water, Obf 
Roles . fs “ = : ‘ ~ . 

Cr 3) Not only inthe Guts,and in the Flefh, but in man 
other parts of the Body Worms have been difcovered. One 
avas voided by Urine, by Mr. Mat. Milford, fappofed to 
have come from the Kidneys. Lowth. ib:'p. 135. More fuch 
Examples Mowfet tells of, “ibid. So the piu Cucurbitini 
are very comtnon in the Veffels in Sheeps Livers : and Dr. 
er Ear EPO By A ee Lifter 
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And as forothers to whom none of thefe Methods 
are proper, but make themfelves Nefts by Perfo~ 
rations in the Earth, in Wood, or Combs they 
build, or fuch like Ways, ’tis admirable to fee 
with what Labour and Care they carry in, and 
feal up Provifions that ferve both for the Produai- 
F § ; i ES  . & on 


a 
Lifter tells of them, found in the Kidney of a Dog, and 
thinks that the Snakes and Toads, €*c. faid to be found in 
Aniinals Bodies, may be nothing elfe. Lowth. ib. p. 120. 
Nay, more than all this : in Dr. Bern. Verzafcha’s 6th Ob~ 
fervation, there are divers Inftances of Worms bred in the 
Brain of Man, One, a Patient of his, troubled with a vi- 
/olent Headach, and an itching about the Noftrils, and fre= 
‘quent Sneezing ; with the ufe of a f{neezing-Powder, 
voided a Worm, with a great deal of Snot from his Nofe. 
A like Inftance he gives from Bartholine,of'a Worm void- 
ed from the Nofe of O. W. which he gueffeth was the fa- 
mous Olaus Wormius : another, from 2 Countrey Woman 
of Dietmar{h » and others’ in Tulpius, F. Hildanus, Schen- 
chins, &e. Thefe Worms: he thinks -are undoubtedly bred 
jn the Brain : but what way they can come from thence, I 
can't tell. Wherefore I rathe? think, they are fuch Worms 
as are mentioned in Note 10, and even that Worm that 
was actually found in the Brain of the Paris Girl (when 
opened) I guefs might be laid in the Laming of the No- 
ftrils, by fome of the [chneumon, or other Infe&t--Kind and 
might gnaw its way into the Brain through the Os cribri- 
forme. Of this he tells us from Bartholine, Tandem cum 
tabida obiiffet, fratim aperto cranio prafentes Medici totam 
eerebell: fubfiantiam qua ad dextrum vergit a religuo corpore 
fejunttam, nigraque tunicam involutam deprebenderunt : hag 
tunica rupta latentem Vermem vivum &P pilofum duobus pun~ 
€tis {plendidis loco- oculovum prodidit, ejufdem fere molis curt 
xeligua Cerebri ‘portione, qui duarum borarum [pacio fupervixit. 
‘B. Verzaf. Obf, Medic. p. 16.: : . 
fiildanus te\ls us fach another Story, viz. Filius Theod. 
auft der Roulen Avunculi mei diuturne vexabatur dolore capi~ 
tis. Deinde febricula &P flernutatione exorta, ruptus 
eft Abfceffus circa os cribvofum——- EP Vermis provepfit. By 
his Figure of it, the Maggot was an Inch long, and full of 


Briftles.. Fabri. Hildan. Cent. 1. ObfL. 

Galenus Wierus (Phyficianto the Prine. Ful. & Cleve) he 
faith, told him, that he had at divers times found Worms 
in the Gall-Bladder in Perfons he had opened at Du/eldorp. 
Id; ib. Gbf-69, <%.; : ag (74) 
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on of their Young, as alfo for their Food and 
Nurture when produced (14). 

' The other Piece of remarkable Art and Care 
about the Produéion of their Young, is their 
Curioficy and Neatnefs in repofiting their Eggs, 
and in their Nidification. — 

As to the firft of which, we may obferve tha¢ 
great Curiofity, and nice Order is generally ob- 
ferved by themin this matter. You fhall always 
fee their Eggs laid carefully and commodioutly 
up (15) ; when upon the Leaves of Vegetables, 
or other Material on Land, always glued thereon 
with Care with one certain End lowermoft, and 
with handfome juxta-Pofitions(16). Or ifin the 
Waters. in neat and beautiful Rows oftentimes, 
in that fpermatick Gelatine Matter in which they 
are repoficed, and that matter carefully tied and 
faftened in the Waters to prevent it’s Diffipation 
(17), or if made to float, fo carefully {pread and 
e ; poly 


(14) See before Book 4. Ch. 13. Note 2. . : 
(15) Some Infects lay up their Eggs in Clufters, as in 
"holes of Flefh, and fuch Places, where it is neceflary they 
fhould be crouded together ; which, no queftion, prevents 
rheir rae too much dried up in dry places, and promotes 
their hatching, But, | 
(16) As for fuch as are not to be cluftered up, great or- 
dev isufed. I have feen upon the Pofts and Sides of Win~ 
dows, little round Eggs refembling fmall Pearl, which 
‘sroduced {mall hairy Caterpillars, that were very neatl 
fad orderly laid.; And to name no more, the White-But- 
— terfly lays its neat Eggs on the Cabbage-leaves in ood or- 
der, always gluing one certain end of the Eee to the Leaf. 
T call them neat Hogs, becaufe if we view them ina Mi- 
‘erofeope, we fhall ae them very curioufly furrowed, and 
handfomly made and adorned. hy. | 
(17) By reafon it would be endlefs to fpecify the various 
Generations of Infects in the Waters, I fhall therefore (be+ 
caufe it is little obferved) take Pliny’s Inftance of the Guat 
2 mean and contemned Animal, but a notable Inftance of 
Natures Work, as he faith. te a ' nh 
fe ei tha ees _ 
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The firft thing confiderable in the Generation of this 
Infect is (for the fize of the Animal) its vaft Spawz, being 
fome of them above an Inch long, and half a quarter dia- 
meter ; made to float in the Waters, and tied to fome Stick, 
Stone, or other fixt thing in the Waters, by a {mall Stem 
or Stalk. In this gelatine, tranfparent Spawn the Eggs are 
neatly laid ; in fome Spawns in a fingle, in fomein a dou- 
ble fpiral Line,running round round from end to end, as in 
Fig. 9, and 10; and in fome tranfverfly, as. Fig. 8. | 
_When the Eggs are by the Heat of the Sun, and Warmth 
of the Seafon hatched into fmall Maggots, thefe Maggots 
defcend to the bottom, and by means of fome of the gela- 
tine Matter of the Spawn (which they take along .with 
them) they ftick to Stones and other Bodies at the bottom, 
and there make themfelves little Cafes or Cells,which they 
creep into, and out of at pleafure, until they are arrived 
to a more mature Nympha-ffate, and can {wim about here 
and there to feek for what Food they have occafion for : 
at which time, they are a kind of Red-worms above half 
an Inch long, as in Fig. 11. ie 
Thus far this mean Infe& is a good Inftance of the di- 
vine Providence towards it. But if we farther confider and 
compare the three States it undergoes after it is hatched, 
we fhall find yet greater Signals of the Creator’s Manage~ 
ment, even in thefe meaneft of Creatures. The three States 
_ I mean are its Nympha-Vermicular State, its Aurelia, and 
Mature-State, all as different as to Shape and Accoutre- 
ments, as if the Infe& was three different Animalse In its 
Vermicular—State, it is a Red-Maggot, as I faid, and hath 
a Mouth and other parts accommodated to Food: in its 
Auvelia-State it hath no fuch parts, becaufe it then fubfifts 
without Food: but in its Mature, Gnat-State, it hath a 
curious well made Spear, to wound and fuck the Blood of 
other Animals. In its VermicufarzStatc, it hath a long 
‘Worm-like Body,and fomething analogous to Finns or Fea~ 
thers, ftanding ere& near its Tail; and running parallel 
with the Body, by means of which refifting the Waters, 
it is enabled to fwim about by Curvations, or Happing its 
Body fide-ways this way and that, as in Fig. 12, 

But in its Avrelia—State, it hath a quite aa Body, 
with a Club~Head (in which the Head, Thorax, and Wings 
of the Gnat are inclofed) a flender Alums, and a neat finny- 
Tail, ftanding at right angles with the Body, quite con- 
‘ trary to what it was before ; by which means, inftead of 
eafy flapping fideways,it fwims by rapid, brisk Jirks,thequite 
contrary way : as is in fome meafure reprefented in Fig. 13. 
But when it becomes a Guat, no finny Tail, no club Head, 
but all is made in the moft accurate manner for Flight and 
Motion in the Air, as before it was for the Waters. (18) 
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poifed, as to Swim about with ali poffible Artifice. 
~ Andasto their other Faculty, that of Nidifica- 
tion, whether it be exerted by boring the Earth 
or Wood, or building themfelves Cells (18), or 
{pinning and weaving themfelves Cafes and Webs, 
ic is all a wonderful Faculty of thofe poor little 
Animals, whether we confider their Parts where- 
with they work, or their Work it felf. Thus 
thofe who perforate the Earth, Wood, or fuch 
like, they have their Legs, Feet, Mouth, yea 
and whole Body accommodated to that Service; 
their Mouth exadétly formed to gnaw thofe hand- 
fome round Holes, their Feet as well made to 
fcratch and bore(19), and their Body handfome- 
ly turned and fitced to follow. But for fuch as 
build or fpin themfelves Nefts, their Are juftly 
bids Defiance to the moft ingenious Artift among 
Men, fo muchas tolerably to copy the nice Geo- 
metrical Combs of fome (20), the earthen Cells 
ef others, or the Webs, Nets and Cafes (21) wo- 

ven 


“(18) See Book 4. Ch. 13. Notes 12, 13. 
(19) Thus the Mouths and other parts of the Ichneumon- 
Wafps in Book 4. Ch. 13. Note 2. So the Feet of the Gryl- 
fotalpa, ibid. Note 17. | 

(20) See the laft cited’ places, Note 13. > 

(21) Of the textrine art of the Spider,ind its Parts ferving 
to that purpofe ; fee the laft cited Place, Note 21. 

Befides thefe,*Caterpillars, and divers other Infetts, can 
emit Threads, or Webs for their ufe. In this their Nympha- 
frate, they fecure themfelves from falling, and let them- 
{elves down from the Boughs of Trees, and other high 
’ Places, with one of thefe Phreads. And in the Cafes they’ 
weave, they fecure themfelves in their Aurelia—fate. 

And not only the Oftspring of the Phalena-Tribe, but 
there are fome of the Ichneumon-FHy kind alfo,endowed with 
this textrine Art. Of thefe J have met with two forts: onethat 
fpuna Milk white,long,round filken W eb,as big asthe top of 
ones Finger, woven round Bents, Stalks of Ribwort €c. in 
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ven by others. And here thar natural Glue (22 ) 
which their Bodies afford fome of them to confo- 
lidate their Work, and combine it’s Materials to- 
gethcr, and which in others can be darted out at 
Pleafure, and {pun and-woven by them into filk- 
en Balls (23), or Webs, I fay, this fo peculiar, fo 
ferviceable a Material, together with the curious 
Stru@ure of all Parts miniftering to this textrine 
Power, asmean a Bufinefs‘as it may feem, isfuch 

as 


Meadows. The other is a lump of many yellow, filken 
Cafes, fticking confufedly together on Pofts, under Cole- 
worts, €%c. Thefe Webs contain in them, fmall Whitifh 
Maggots ; which turn toa {mall black [chneumon-Fly,with 
long Capillary Antenna ; Tan-coloured Legs ; long Wings 
reaching beyond their Body, with a black Spot near the 
middle ; the Aluus, like an Heart ; and in fome, a {mali 
fetaceous Tail. Some of thefe Flies were of a fhining beau- 
tiful green Colour. I could not perceive any difference, 
at leaft, not fpecifical, between the Flies coming from 
thefe two Produtions. | 

(22) I have often admired how Wa/ps, Hornets, Ichnen= 
mon-Wa/ps, and other Infe&ts that gather dry Materials for 
building their Nefts,have found a proper matter to cement, 
and glue their Combs, and line their Cells ; which we 
find always fufficiently context and firm. But in all pro- 
bability, this ufeful Material is in their own Bodies ; as 
tis in the Tinea veftivora, Cadew worm, and divers others. 
Goedart obferves of his Eruca Num. 20. 6. that fed upon 
Sallow-leaves, that hec pulveris aut arene inflar commi-~ 
auit, ac pituitofo quedam fui corporis fucco ita maceravit, nt 
inde accommodatum fubeunde mutationi inflanti locum fibs 
exftruxerit. Domuncula hac a communi Salicum ligno nibit 
differre videbatur, nife quod longe effet durior, adeo ut cultro 

vix difrumpi poffet. air 
(23) An ingenious Gentlewoman of my acquaintance, Wife 
to a learned Phyfician,. taking much pleafure to keep Silk- 
Worms, had once the curiofity to draw out one of the oval Ca~ 
fes,which the Silk-Worm Spins. into all the Silken Wive it 
was made up of, which to the great wonder as well of her 
Husband, as her felf, : - appeared to be, by meafure, a 
reat deal above 300 Yards, and yet weighed but two grains 
and an half. Boy) Subtil. of Effuy. ch.2. * cae 
24} 
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as may juitly be accounted among the noble De- 
figns and Works of the infinite Creator and Con- 

fervator of the World. | 
In the laft Place there is another prodigious 
Faculty, Art, Cunning, or what fhall I call it? 
that others of thofe little Animals have to make 
even Nature itfelf ferviceable to their Purpofe, 
and thatis the making the Vegetation and Growth 
of Trees and Plants, the very means of, the buil- 
ding of their little Nefts and Cells (24) ; fuch 
as 


ty 


_ (4) Since my penning this, I have met with the moft 
fagacious Malpighi’s account of Galls, &c. and find his 
Defcriptions to be exceedingly accurate and trie, havin 
traced my felf many of the Produ&ions he hath mentio= 
ned. But I find /taly and Sicily (his Book de Galfis being 
publifhed long after he was made Profeflor of Melina) 
more luxuriant in fuch Produ&ions than England, at leaft, 
than the parts about Upminjter (where I live) are. For 
tnany, if not moft of thofe about us, are taken hotice of by 
him, and feveral others befides that I never met with ; 
although I have as critically obferved all the Excrefcences, 
and other morbid Tumors of Vegetables, as is almoft pof« 
fible, and do believe that few of then have efcaped me. 
As to the method how thofe Galls ‘and Balls are produ= 
eed, the moft fimple, and confequently the moft eafy to be 
accounted for, is that in the Gems of Oak, which may be 
called Squamous<Oak-Cones,Capitula fquamata,in Malpighi: 
Whofe Defcription not exa&tly anfwering our Englifh-Cones 
in divers refpetis, I {hall therefore pafs his by, and fhew 
only what I have obferved my felf concerning them. 
hefe Cones are, in otttward appearance, perfectly like 
the Gems, only vaftly bigger : and indeed they are no-other 
than the Gems, encreafed in bignefs, which naturally ought 
to be pufhed out in length. The caufe of which Obftru= 
Gion of the Vegetation is this ; into the vety heart of the 
young tender Gem or Bud (which begins to be turgid in 
June, and to fhoot towards the latter end of that Month, 
or beginning of the next ; into this I fay) the Parent-In- 
{e& thrufts one or more Eggs, and not perhaps without 
fome venemous Ichor therewith. This Egg foon becomes 
a Maggot, which cats it felfa little Cell, in the very igh 
: ic : ce) 
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as are the Galls and Balls found on the Leaves and 
Branches of divers Vegetables, fuch as the Oak, 
the Willow (25) the Briar and fome others. | 

Now 


or pith of the Gem, which is the rudiment of the Branch, 
together with its Leaves and Fruit, as fhall be hereafter 
fhewn. The Branch being thus wholl deftroyed, or at 
leaft, its Vegetation being obftrufted, the Sap that was to 
nourifh it, is diverted to the temaining parts of the Bud, 
which are only the fealy Teguments ; which by thefe 
means grow large and flourifhing, and become a coverin 
to the PnfeGsOae es before they were to the tender eacicle 
and its Appendage. : 

The Cafe lying within this Cone is at firft but f{mall, 
as the Maggot included in it is , but by degrees, as the, 
Maggot increafeth, fo it grows bigger to about the fize of 
a large White-Peafe, long and round, refembling the 
fhape of a fmall Acorn. . 

he Infeé it felf, is (according to the modern InfeGolo= 
gers) of the Ichneumon-Fly kind : with four Membranaceous 
Wings, reaching a little beyond the Body,articulated Horns, 
a large Thorax, bigger than the Belly ; the Bel/y fhort and 
conical ; much like the heart of Animals: the Legs partly. 
whitifh, partly black. The Length of the Body from Head 
to Tail, about 2 of an Inch ; its Colour, avery beautiful 
fhining Green, in fome tending to a dark copper Colour. 
Figures both of the Cones, Cafes, & Infetis, may be feen 
among Malpighi’s Cutts of Galls, Tab.13. and Tab. 20. Fig. 
72; which Fig, 72. exhibits well enough fome others of 
the GallaInfeds, but its Thorax is fomewhat too fhort for 
ours. 

(25) Not only the Willow, and fome other Trees, but 
Plants alfo, as Nettles, Ground~Ivy, &c. have Cafes produ- 
ced on their Leaves, by the Injection of the Eggs of an 
Ichnenmon=Fly. I have obferved thofe Cafes always to grow 
in, or adjoyning to fome Rib of the Leaf, and their Pro~ 

ution I conceive to be thus, viz. The Parent-Infecét,with 
its ftiff fetaceous Tail, terebrates the Rib of the Leaf,when 
tender, and makes way for its Egg into the very Pith or 
Heart thereof, and probably lays in therewith, fome pro- 
per Juice of its aN to pervert the regular vegetation of 
it. From this Wound, arifes a fmall Excrefeence, which 
(when the Egg is hatched into a Maggot) grows bigger and 
bigger as the Maggotincreafes, {welling on cach i ie } 

ca 
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Now this is fo peculiar an Artifice, and fo far 
outof the Reach of any mortal Underftanding, 
Wit, or Power, that if we confider the Matter, 
with fome of it’s Circumftances, we muft needs 
perceive manifeft Defign, and thac there is the 
Concurrence of fome great and wife Being, chat 
hath from the Beginning taken Care of, and pro- 
vided for the Animal’s Good. For which Reafon, 
as mean as the Inftance may feem, I might be 
excufed, if I fhould enlarge upon it’s Particulars. 

But two or three Hints fhall fuffice. ors 
In the firft Place’tis certain that the Formation 
of thofe Cafes and Balls is quite beyond the cun- 
ning of the Animal itfelf ; but it is the A@ part- 
ly of the Vegetable, and partly of fome Virulen- 
cy, or what fhall I callic,,in the Juyce, or Egg 
or both repofited on the Vegetable by the Parent- 
Animal (26). And as this Virulency is various ac- 
cors 
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Leaf between the two Membranes, and extending it felf 
into the Parenchymous part thereof, until it is grown as 
big as two Grains of Wheat. In this Cafe, lies a fmall 
white rough Maggot ; which turns to an Aurelia, and af+ 
terwards to a very beautiful green {mall Ichneamon-Fly. 
(26) What I fafpected my felf, I find confirmed by Mal- 
pighi, who in his exa& and true Defcription of the Fly bred 
in the Oaken-Galls, faith, Non fat fuit nature tam miro ar~ 
tificio Terebram, feu Limam condidiffe ; fed inftiHo vulnere, 
wel excitato foramine infundendum exinde liquorem intra Te= 
rebram condidit : quare frata per tranfverfum mufcarum te= 
vebra frequentiffime, vivente animali, gutte aliquot diaphani 
humoris efluunt. And a little after, he confirms by ocu- 
~ Jar Obfervation, what he imagined before, viz. Semel prope 
Funii finem vidi Mufcam, qualem fuperius delineavi, infiden= 
tem guercine gemma, adhuc germinanti: herebat etenim fo~ 
liolo fiabili ab apice biantis gemma erumpenti ,; EP convulfoin 
_ arcum corpore, terebram evaginabat, ipfamque tenfam ime 
mittebat ; €° tumefatto ventre circa terebre radicem tumow 
vem excitabat, quem interpolatis vicibus remittebat. In folio 
igitur, avulfa Mufca, minima €&P diaphana reperii ejetta 
_ ova, fimillima iis, qua adhuc in tubis fupererant. Non licuit 
iterum idem admirari fpefaculum, &e. Some= 


cording to the Difference of ir’s Animal, fo is 
the Form and Texture of the Cafes and Balls eX- 
cited thereby ; fome being hard Shells (27), fome: 
tender Balls (28), fome Scaly, (29), fome Smooth. 


(3°), 


Somewhat like this which Malpighi faw, I had the good 
Fortune to fee my felf once fome Years ago: And that was, 
the beautiful fhining Oak-Ball Ichneumon ftrike it’s Terebra 
into an Oak-Apple divers times, no doubt to lay its Eggs 
therein. And hence J apprehend we fee many Vermicles 
towards the Outfide of many of the Oak-Apples, which I 
aa were not what the Primitive Infeéts laid up in the 

em, from which the Oak-Apple had it’s Rife: but fome 
other fupervenient, additional 
Apple was grown, and whilft it was tender and foft. 

(27) The Aleppo-Gails, wherewith we make Ink, may be 
reckoned of this Number, being hard,and no other than Gafes 
of Infects which are bred in them: who, when come to Matu- 

‘tity, ead their Way out of them ; which is the Caufe of 
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thofe little Holes obfervable in them. Of the InfeS&s bred 
in them, See Phil. TranfaG. No. 245. Of this Number alfo 
are thofe little {mooth Cafes, as big as large Pepper-Corns, 
rowing clofe to the Ribs under Oaken-Leaves, globous, 
Ba flattith ; at firft touched with a blufhing Red, after 
wards growing brown ; hollow within, and an hard thin 
Shell without. In this lieth commonly a rough white 
Maggot, which becomes a little Jong-winged, black Ich- 
neumon-Ily, that eats a little Hole in the Side of the Gall, 
anc fo gets out. 
(28) For a Sample of the tender Balls, I fhall choofe the 
lobous Balls, as round and fome as big as fmall Musket. 
Bullets, growing clofe to the Ribs, under Oaken-Leaves, 
of a greenifh yellowifh Colour, with a Bluth of Red ; their 
Skin f{mooth, with frequent Rifings therein. Inwardly the 
are very foft and fpongy ; and in the very Center is a Cale 
with a white Maggot therein, which becomes an Ichneumou- 
Fly, not much unlike the laft. As to this Gall, there is 
one thing I have obferved fomewhat peculiar, and I ma 
fay providential,and that is,that the Fly lies all the Winter 
in thefe Balls in it’s Infantile-ftate, and comes not to it’s 
Maturity till the followin Spring. In the Autumn and 
Winter thefe Balls fall down with their Leaves to the 
“Ground, and the Infe& inclofed in them is there fenced 
‘againft the Winter-Frofts, partly by other Leaves falling 
| Ti 
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Infects, laid in after the - . 
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(30), fome Hairy (31), fome Long, fome Ropnd. 
| om 


pretty thick upon them, and aay by the thick Pa- 
repens Spongy Walls, afforded by the Galls them- 
elves. 

Another Sample fhall be the large Oak-Bails, callec 
Oak-Apples, growing in the place of the Buds, whofe Ge- 
neration, Vegetation and Figure, may be feen in Malpigy 
de Gallis. p. 24. and Tab. 10. Fig. $3, &e. Out of theft 
Galls, he hich’ various Species of Flies come, but he names 
only two, and they are the only two I ever faw come 0: 
of them : freguenter (faith he) fubnigra funt mufca brer: 
munita terebra. Inter bas alique dbfervantur aurea, levi vii 
vidis tindura fuffufe, oblonga pollentes terebva. Thefe tw 
differently coloured Flies, I take to be no other than Mal! 
and Female of the fame Species. I have not obferved Tail 
¢which are their Terebre) in all, as Malpighi feems to inp 
timate : perhaps they were hid in their Lhece, and I coul! 
not difcover them: but I rather think there were none 
and that thofe were the Males : but in others, I have obr 
ferved long recurvous Tails, longer than their whole Body 
And thefe I take to be the bemalee And in the Oak- Apple 
themfelves, I have feen the Aurelie, fome with, fome with 
out Tails. And I muft confefs, “twas not without Admi 
ration as well as Pleafure, that [ have feen with what exat 
Neatnefs and Artifice, the Tail hath been wrapt about thi 
Aurelia, whereby it is fecured from either annoying th 
Infe&, or being hurt it felf. 

(29) See before Note 24. 

(30) Asin the preceding Note. | , 

(31) Of the rough or Rhaiey Excrefcences, thofe on tk 
Briar, or Dog-rofe, are a good Inftance. Thefe Spongio: 
villofe as Mr. Ray, Galle ramofa as Dr. Malpighi calls ther 
are thus accounted for by the latter ; Ex copiofis relittis ov 
ita turbatur affiuens [Rubi] fuccns, ut frrumofa fiant com 
plura tubercula fimul confufe congefia, qua utriculorum ferte 
bus, &F fibrarum implicatione contexta, ramofas pro agin: 
germinant, ita ut minima quafé Sylua appareat. ualib 
propage vamos, hinc inde villofos edit. Hinc inde pili parit 
erumpunt, &c. ; ; 

Thefe Balls are a fafe Repofitory to the Infect all tl 
Winter in its Vermicular-State. For the Eggs laid up, ar 
hatched the Summer before, do not come to mature Fret 
until the Spring following, as Mr. Ray rightly obferves: 
Cat. Cantag. 

J 
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fome Conical @c. (32). And in the laft Place, 
let us add; That thofe Species of Infect are all 
éndowed with peculiar and exactly made Parts 
for this Service, to bore and pierce the Vegetable, 
and to reach and inje& their Eggs and Juyce into 
the cender Parts thereof. 


The CONGLUSION. 


4 NDnow thefe things being fetioufly cotilide. 
red, what lefs can be concluded than that there 

is manifeft Defign and Forecaft in this Cafe, and 
| _ that 


pear ae 
—- 


_ As to the Infeds themfelves, they are manifeftly Ichnen= 
mon—Fites, having four Wings, theit Alvus thick and large 
towards the Tail ; and tapering up till it is {mall and flen- 
der at its fetting onto the Thorax. But the Alvi or Bellies 
are not alike in all, though coloured alike. In fome they 
are as is now defcribed, and longer, without Terebre, or 
Tails ; in fome fhortet with Tails : and‘in fome yet fhort= 
er, and thick, like.the Belly of the Axt, or the Heart of 
Animals, as in thofe before, Note 24. But for a farther Def= 
¢ription of them, I fhall refer to Mr. Ray Cat. Plant: circa 
Cantab. undet Rofa Syivef 


. mr It bethg an Inftance fomewliat out.of the way, I 
Da 


1 pitch upon it for an Exam le here, viz. The gouty 
Swellings iri the Body, and the Branches of thie Blackberry~ 
Bujh ; of which Malpighi hath given us two good Cuts in 
Tab. 17. Fig: 62. The Caufe of thefe is manifeftly from the 
Eggs of Infects laid in, whilft the Shoot is young and ten= 
der, as far as the Pith, and in fome Places not fo deep : 
which for the Reafons before mentioned, makes the young’ 
Shoots tumify, and grow knotty and gouty. . a 

The Infe& that comes from hence is of the former Tribe, 
a {mall fhining black Ichneumon-Fly, about a tenth of an 
Inch long ; with | ynted red capillary Horns, four long 
Wings, reaching beyond the Body, a large Thorax, re 
Legs, and a fhort, heart-like Belly. They hop like Fleas. 
The Males are lefs than the Famatet : are very vencreous, 
endeavouring a Coit in the very Box in which they are 
hatch'd ; getting up on the Vetiales, and tickling and 
ined a 4 them with theit Breeches and Horns, to excite 
them to Venery. Biz (1) 
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chat there muft needs be fome wife Artift, fome 
Careful Prudent Confervator, that from the very 
Beginning of the Exiftence of this Species of 
Animals hath with great Dexterity and Forecaft 
provided for it’s Prefervation and Good. For 
what elfe could contrive and make fuch a Set of 
curious Parts, exactly fitted up for that fpecial 
Purpofe : and withal implant in the Body fuch 
peculiar Impregnations as fhould have fuch a 
ftrange uncouth Power ona quite different Rank 
of Creatures ? And laftly, what fhould make the 
Infe@ aware of this it’s ftrange Faculty and Power, 
and teach. it fo cunningly and dextroufly to em- 
ploy it for it’s own Service and Good ? 
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BOOK IX: 


Of REP TILES and the Inhabitants of 
the WATERS. 


CHAP. f. 
of REePTILEs. 


VOM AVING difpatched the Infea- 
@ Iribe, there is but one Geaus of 
™ the Land- Animals remaining to be 
fy (© furveyed, and that is, that of Rep- 

pare tiles (1). Which I fhall difpatch in 


p.% L 


a little Compafs, by Reafon I have fomewhat 


amply 
SNE ioe i sedi bade ah 


(1) Notwithftanding Ihave -fore in Book 4. Ch. 12, 
Note 15. taken notice of the E ‘h-Worm, yet it being a 
good Example of the Creator’s .. fe and curious Work- 


‘manfhip, in even this meaneft Branch of the Creation, I 


fhall fuperadd a few farther Remarks from Dostors Willis 
and Zyfon. Saith Willis, Lumbricus: tevreftris, licet vile &% 
contemptibile habetur, Organa vitalia, necnon e&? alia vifcera, 
& membra divino artificio admirabiliter fabrefa@a fortitur : 
totus corporis compages mufculorum annulavium catena eft, 
quorum fibre orbiculares contrade, quemque annulum, primus 
amplum, &P dilatum,anguftiorem €¥ longiovem veddunt. [This 


~Maufcie in Earth-Worms, I find is Spiral, as ina good 


Meafure is their Motion likewife ; fo that by this means 
they can (like the Worm of an Augre) the better bore their 
paffage inio the Earth. Their reptile Motion alfo, may be 
explained by a Wire Wound on a Cylinder, which when flipt 
off, and one End extended and held faft, will bring the other 


wearer tt. So the EartheWorm, bavinz [het out, or extended - 


ri 1 ES 


434 Of Reptiles. Book IX, 
ame treated of others, and many of the things 
may be applied here, But there are fome things 
in which this Tribe is fomewhat fingular, which 
I thall therefore take Notice of briefly in this 
Place. One is their Motion, which I have in 
another Place (2) taken Notice of to be not lefs 
curious, than it is different from that of other 
Animals, whether we confider the manner of it, 
as Vermicular, or Sinuous (3) or like that of the 

Snail 


its body (which is with a wreathing) it takes hold by thofe 
fmall Feet it hath, and fo contradts the hinder part of its Bo- 
‘ay. Thus the curious and learned Dr. Tjfon, Phil. Tranf: 
No. 147.] Nam proinde cum portio corporis [uperior elongata, 
& exporvedta ad fpatinum ulterius extenditur, ibidemque plang 
efigitur, ad ipfum quafi ad centrum portio corporis inferior 
velaxata, € abbreviata facile pertrahitur. Pedunculi ferie 
guadvuplici, per totam longitudinem Lumbrici difponuntur : 
his quaf; totidem uncis, partem modo banc, modo iftam, plano 
affiigit, dum, alteram exporrigit, aut poft feducit. Supra ovis 
biatum, Probofiide, qua tervam perforat, & elevat, donatur. 
And then he goes on with the other parts that fall under: 
View, the Brain, the Gullet, the Tear, the Spermatick 
Veffels, the Stomachs and Inteftines, the Foramina on the top 
of the back, adjoyning to each Ring, fupplying the place 
of Lungs and other parts. Willis de Anjm. Brut, P.1.c. 3. 
_ (2) In Book 4. ch. 8. 

(3) There is a great deal of Geometrical Neatnefs and 
Nicety in the finnous Motion of Snakes and other Serpents. 
For the aflifting in which Adion, the annular Scales under 
their Bodies, are very remarkable, lying crofs the Belly, 
contrary te what roan in the Back, and reft of the Body 
do: alfo as the Edges of the foremoft Scales lye over the 
_ Edges of their following Scales, from Head to Tail, fo 

thole Edges run out a little beyond, or over their follow- 
ing Scales ; fo as that when each Scale is drawn back, or 
fet a litthe upright by its Mufcle, the outer Edge thereof 
(or Foot it may be called) is raifed alfo .a little from the 
Body, to lay hold on the Earth, and fo promote and faci- 
itate.. the eet Motion. This is what may be eafily 
een in the Slough, or Body of the Serpent-kind, But 
there. 4 another admirable piece of Mechanifm, that my 
Antipathy to thofe Animals hath prevented my prying 
yr dae pedis. i as sabe es! ' Entoa, « 

y 
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Snail (4), or the Caterpillar (5), or the Multipe- 
dous (6), or any other Way, or the Parts minifte- 

| ring 


into, and that is, that every Scale hath a diftin® Mufcle, 
one end of which is tacked to the middle of its Scale ; 
the other, to the upper Edge of its following Scale. This 
Dr. Tyfon found in the Ratile-Snake, and 1 doubt not is in 
the whole Tribe. 

(4) The wife Author of Nature, having denied Feet and 
Claws to enable Snails to ereep and climb, hath made them 
amends in a way more commodious for their ftate of Life, 
by the broad Skin along each fide of the Belly,and the un- 
dulating Motion obfervable there. By this latter ‘tis they 
ereep ; by the former, aflifted with the Glutinous Slime 
emitted from the Snail’s Body, they adhere firmly and fe- 
eurcly to all kinds of Superficies, artly by the tenacity of 
their Slime, and partly by the preflure of the Atmofphere. 
Concerning this part (which he calls the Swails Feet) and 
their Undulation.See Dr. Lifters Exercit. Anat. 1. §. 1.and 37, 

(5) The motive Parts and Motion of Caterpillars, are 
ufefyl, not only to their Progreffion and Conveyance from 
Place to Place, but alfo to their more certain, eafy and 
commodious gathering of Food. For having Feet before 
and behind, they are not only enabled to go by a kind of 
Steps of their fore and hind Parts, but alfo to climb u 
Vegetables, and to reach from their Boughs and Stalks for 
Food at a diftance. For which Services, their Feet are very 
nicely made both before and hehind, Behind, they have 
broad Palms for flicking to, and thefe befet almoft’ round 
with fmall fharp Nails-to hold and grafp what they are 
upon : before, ihe Feet are fharp and hooked to draw 
Leaves, &¢, to them, and to hold the forepart of the Body, 
whilft the hind-parts are brought up thereto. But nothin 
is more remarkable in thefe Reptiles, than that thefe Parts 
and Motion are only temporary and incomparably adapted 
enly to their prefent Nympha-ftate ; whereas in their Au- 
relia-ftate, they have neither Feet, nor Motion, only’a lit- 
tle in their hind-parts : and in their mature-ffate, they 
ris Parts and Motion of a dying Infe&, made for 
Flight. | 

(6) It is a wonderful pretty Mechanifm obfervable ia 
the goin of Multipedes, as the Fuli, Scolopendre, &c. that 
on each fide the Body, every Leg hath its Motion, one ve- 
ry regularly following the other from oneend of the Body 
to the other, in a way not cafy to be deferibed in Words ; 
gg Ti4 fs 
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ring to it; particularly the Spine (7) and the 
Mufcles co-operating with the Spine, in fuch a 
have Bones, and the Annular and other Mufcle: 
in {uch as have none, all incomparably made fo: 
thofe curious, and I may fay, Geometrical Wind! 
ings and Turnings, Undulations, and all the va: 
_ rious Motions to be met with in the Reptile Kin 
_ Another thing that will deferve our Notice ii 
the Poyfon (8) that many of this Tribe are ftockeo 
Weak ou with 


fo that their Legs in going make a kind of Undulation) 
and giye the Body a fwifter Progreflion than one woulc 
imagine it fhould have, where fo many Feet are to take ff 
many fhort Steps. 

(7) Vertebrarum Apophyfes breviores funt précipue juxta ca- 
put, cujus propterea flexus in averfum, &P latera facilis Vipe- 
vis eft: fecus Leonibus, &c. ——— Incumbit his O ffibus ingens 
Mufculorum minutorum prafidium, tum fpinas tendinum ex- 
ilium magno apparatu diducentium, tum vertebras notifimum 
in diverfa fletentium, atque evigentium. Adeoque illam cor~ 
ports miram acilitatem, non tantum (ut Ariftot.) on toxguae 
xy vdead'eis 61 omordvace quoniam faciles ad flextim €* carti- 
lagineas produxit vertebras, fed quia etiam multiplicia motu: 
focalis infirumenta mufculos fabrefecit provida rerum Paren: 
Natura, confecuta fuit. Blaf. Anat. Anim. P. 1. c. 39 de 
Vipera ¢ Veflingio. ai 

That which is moft remarkable in the Wertebre fof the 
Rattle-Snake, befides the other curious Articulations] is: 
that the vound Ball in'the lower part of the upper Vertebra' 
enters a Socket of the upper part of the lower Vertebra, like as 
the head of the Os Femoris doth the Acetabulam of the Os 
V[ehit ; by which contrivance, as alfo the Articulation with. 
one another, they have that free Motion of winding their Bo~ 
dies any ways. Dr. Tyfon’s Anat. of the Rattle-Snake im 
‘Phil. Tranf. No. 144. What is here obferved of the Verte~ 
bre of this Szake, is common to this whole Genus of Rep- 
tiles. “be | 

(8) My Ingenious and Learned Friend, Dr. Mead, exa- 
mined with his Microfcope the texture of a Viper’s Poyfon,, 
and found therein at firft only @ Parcel of /mall Salts nim= 
bly floating in the Liquor ; but in a Jhart time the appearance 
qwas changed, and thefe faline Pariicles were foot® out into 
Cryftals, of an jnovedible Tenuity and Sharpne/s, with tie 
ee thing 
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with. Which I the rather mention, becaufe fome 
make it an Objection againft the divine Super- 
- intendence and Providence, as being a thing fo 
far from ufeful (they think) that ’tis rather mif- 
chievous, and deitructive of God’s Creatures. But 
the Anfwer is eafy, viz. That as to Man, thofe 
Creatures are not without their great Ufes, parti- 
cularly in the Cure of (9; fome of the moft {tub- 

born 


thing like Knots here and there, from which they feemed to 
proceed ; fo that the whole Texture did in a manner reprefent 
& Spiders-Web, though infinitely finer, Mead of Poyfons p. 9. 
__As to the Nature and Operation of this Poyfon, fee the 
fame ingenious Author’s Hypothefis, in his fol. Pages. 

This Poyfon of the Viper lieth in a Bag inthe Gums, at 
the upper end of the Teeth. It is feparated from the Blood 
“by a Conglomerated Gland, | ing in the anterior lateral 
se of the Os Sincipitis, juft behind the Orbit of the Eye’: 
“from which Gland lieth a Du&, that conveys the Poyfon 
to the Bags at the Teeth. 

The Teeth are tubulated, for the conveyance or emiffion 
of the Poyfon into the Wound the Teeth make: but their 
hollownefs doth not reach to the Apex,or Top of the Tooth 
(that being folid and fharp, the betes to pierce) but it 
ends in a long flit below the Point ; out of which the Povy- 
fon is emitted. Thefe Perforations of the Teeth,Galen faith, - 
the Mountebanks ufed to ftop with fome kind of Paft, be- 
fore they fuffered the Vipers to bite them before their 
Spectators. Cuts of thefe Parts, Sc. maybe feen in the 
Jaft cited Book of Dr. Mead. Alfo Dr. Ty/on’s Anat. of the 
Rattle-Snake, in Phil. Tranfad. No. 144. | 

(9) That Vipers have their great Ufes in Phyfick, is ma- 
nifeft from their bearing a great fhare in fomeé of our beft 
Antidotes, fuch as Lheriaca Andromachi, and others ; alfo 
‘in the Cure of the Elephantiafis, and other the like ftub- 
born Maladies, for which I fhall refer to the Medical 
Writers. But there is fo fingular a Cafe in the curious Col- 
le&tion of Dr. O/. Worm, ehked from Kircher, that I fhall 
entertain the Reader with it. Near the Village of Saffa, 
about eight Miles from the City Braceiano in Italy, faith — 
he, Specus feu caverna (vulgo La Grotta delli Serpi)duerum 
hominum capar, fiftulofis quibufdam foraminibus in formam 
eribri perforata cernitur, ex quibus ingens quadam ne 

‘ : ; eris 
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born Difeafes : however if they were not, 
there would be no Injuftice for God to make 
a fet of fuch noxious Creatures, as Rods and 
Scourges, to execute the divine Chaftifements up- 
on ungrateful and finful Men. And Iam apt to 
think that the Nations which know not God, are 
the moft annoyed with thofe noxious Reptiles,and 
other pernicious Creatures. As to the Animals 
chemfelves, their Poyfon is no doubt offome great 
and efpecial Ufe to themfelves, ferving co the 
more eafy Conqueft, and fure Capture of their 

| | Prey, 


Vovis diverficolorum Serpentum, nulla tamen, ut dicitur, fin- 
gulari venent gualitate imbutorum progenies quotannis pullu- 
lave folet. In hac fpelunca Elephantiacos, Leprofos, Paralyti- 
cos, Arthriticos, Podagricos, Kc. nudos exponere Solent, que 
‘ynox halituum fubterraneorum calove in f[udorem vefoluti, Ser- 
pentum propullulantium, totum corpus infirm: implicantinm, 
fukulintugue ta omni vitiofo virulentogue humore privare 
dicuntur, ut repetito hoc per aliquod tempus medicamenio,tan- 
dem perfeta fanitati reftituantur. This Cave Kercher vifited 
himfelf, found it warm, and every way agreeable to the 
Defcription he had of it ; he faw their Holes, heard a mur~ 
muring hifling noife in them ; but although he miffed’ fee~ 
ing the Serpents (it being not the Seafon of their creeping 
out) yet he faw great numbers of their Exuavie, or Slufs, 
and an Elm growing hard by laden with them. 

The Difeovery of this Cave was by the Cure of a Leper 

roing from Rome to fome Baths near this place ; who lofing 

Eis way, and being benighted, happened upon this Cave ; 

and finding it very warm, pull’d off his Cloaths, and be~ 
ing Weary and Sleepy, AB ge good fortune not to feel 
the Serpents about him, till they had wrought his Cure. 
Vid. Mufaum Worm. L. 3. ¢. 9. 

The before commended Dr. Mead, thinks our Phyfici- 
ans deal too cautioufly and fparingly, in their prefcribing 
only fmall Quantities of the Viper’s Flefh, €c. in the Ele- 
phantinfis, and ftubbora Leprofies + but he recommendeth 
yather the Gelly, or Broth of: Vipers; or, as the ancient 
Manner. was, to. boil a ay a them like Fifh ; or 
at leaft to drink Wine, in which they have becn long in- 


fuled, vid Mead ubi fupr. p. 34 | 
1 ‘ jigs * (16 ) 
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Prey, which might otherwife be too refty and 
itrong, and if once efcaped, would hardly be a- 
gain recovered, by Reafon of their fwifter Mo- 
tion, and the Help of their Legs: befides all 
which, this their Poyfon may be probably of ve- 
ry great Ufe to the Digeftion of their Food. 

And as to the innocuous Part of the Reptile- 
Kind, they as well deferve our Notice for their | 
Harmleffnefs, as the others did for their Poyfon. 
For as thofe are endowed with Poyfon, be- 
caufe they are predaceous ; fo thefe need it not, 
becaufe their Food is near at hand, and may be 
obtained without Strife and Conteft, the next 
Earth (10) affording Food to fuch as can terebrate, 
and make Way into it by their Vermicular Facul- 
ty ; and the next Vegetable being Food to others 
that can climb and reach (11) or but crawl to ic. 


Of the Inhabitants of the WATERS. 
J Have now gone through that Part of the Ani- 


mal World, which I propofed to furvey, the 
Animals inhabiting the Land. SOLS tad & As 


(10) Earth-worms live upon Earth, is manifeft from the 
little curled Heaps of their Dung ejected out of their Holes. 
But in Philof. Tranf. No. 291. I have faid it is in all proba+ 
bility Earth made of rotted Roots and Plants, and fuch 
like nutritive things, not pure Earth. And there is farther 
reafon for it, becanfe Worms will drag the Leaves of Trees 
into their Holes} °°’ *"* <2 

(11) Snails might be in danger of wanting Food, if they 
were to live only upon fuch tetider Plants as are near the 
Ground, within their Reachanly : to impower them there- 
fore to extend their Purfuits farther, they are enabled by 
the means mentioned in Note % to ftick unto, and creep up 
Walls and Vegetables at their Pleafure. Pier (i 
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Asto the other Part of the Terraqueous Globe, 
the Waters, and the Inhabitants thereof, not ha- 
ving time at prefent to finifh what I have done 
on that large Subject, I fhall quic ic, unlefs I am 
encouraged core-aflume it, altho’ we have there 
as ample and glorious a Scene of the Infinite 
Creators Power and Art, as hath been already 
fet forth onthe dry Land. For the Waters them- 
felves are an admirable Work of God (1), and of 
Infinite Ufe (2) to that Part of the Globe already 
{urveyed: and the prodigious Variety (3), and 
Multicudes of curious and wonderful things ob- 
fervable in it’s Inhabirants of all forts, are an in- 
exhauftible Scene of the Creator's Wifdom and 
Power: The vait Bulk of fome (4), and Bes 

le 


(1) Befides their abfolute Neceflity, and great Ufe to the 
World, there are feveral Topicks, from whence the Wa- 
_ ters may be demonftrated to be God’s Work, as the formin 

fo vaft a Part of our Globe ; the placing it therein, an 
giving it Bounds; the Methods of keeping it fweet aud 
clean, by it’s Saltnefs, by the Tides, and Agitations by the 
Winds ; the making them ufefyl to the Vegetation of Plants, 
ard for Food to Animals, by the noble Methods of fweet~ 
ning them ; and many other things befidées, which are infi- 
fted on in that part of my Survey. | 

(2) Pliny having named divers Mirabilia Aguarum, to 

ew their Power ; then proceeds to their Ufes, viz. Eadem 
cadentes omnium terra nafcentinm caufa frunt, prorfus mira= 
bili natura, fiquis velit reputare, ut fruges gignantur, arbores 
frutice/que wivant,in calum migrare aguas, animamque her 
bis vitalem inde deferre : jufta confeffione, omnes terra quoque 
tires aquarum beneficii. Quapropter ante omnia ipfaruin po- 
dentie exempla ponemus. Cané&as enim quis mortalium enu- 
Tine queat ? Andthen he goes on with an Enumeration 
of fome Waters famed for being medicinal, or fome other 
unufual Quality. Plin. L. 31. ¢. 1, & 2. 

(3) Pliny He ae 176 kinds in the Waters, whofe Names 
may be met with in his L, 32. ¢. 11, but he is fhort in his 
Account. : Pe hal 

(4) fliny L. 9. ¢. 3. faith that in the Indian Sea there 
are Balina quaternim jugerum (i. e. 960 Feet) Priffes 200cx- 

me ee  *. bitorum 
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digious Minutene{s of others (5) together with 
the incomparable Contrivance and Stru@ure of 
the Bodies (6) of all ; the Provifions.and Supplies 
of Food afforded to fuch an innumerable compa- 
ny of Eaters, andthat in an Element, unlikely 
one would think, to afford any great ftore of 
Supplies (7); the bufinefs of Refpiration perfor- 
med in a way fo different from, but equivalent 
to what is in Land-Animals (8) ; tne sak iaasate 
, . igh 4 


bitorum (i. e. 300 Feet.) And L. 32... 1.!.¢ mentions Whales’ 
600 Foot long, and 360 broad, that came into a River of 
Arabia. If the Reader hath a Mind, he may fee his Rea— 
fon why the largeft Animals are bred in the Sea. L. g.¢. 2. 
(5) As the largeft, fo the moft minute Animals are bredin 
the Waters, as thofe in Pepper-water ; and fuch as make. 
the green Scum on the Waters, or make them feem as if 
green, and many others. | | 
(6) It might be here’ fhewn that the Bodies ‘of all the — 
feveral as ara of the Waters arethe beft contrived and 
fuited to that Place and Bufinefs in the Waters which is 


‘proper for them ; that -vabeinarid their Bodies are cloath~ 
edand guarded in the beft manner with Scales, or Shells, 


&c. fuitable to the Place they are to refide in, the Dangers 


‘they may there be expofed unto, and the Motion and Bufi- 


they are there to perform : that the Center.of Gravity (of 
great Confideration in that Fluid Element) is always placed 
in the fitteft Part of the Body : that the Shape of their Bo- 
dies (efpecially the more Swift) is the moft commodious for 


making Way through the Waters, and moft agreeable to 


Geometrical Rules: and many other Matters befides would 
deferve a Place here, were they not too long for Notes, and — 
that I fhall anticipate what will be more proper for ano- 
ther Place, and more accurately treated of. 

(7) See before Book 4. Ch. 11. ; 

(8) Galen was aware of the Refpiration of Fifhes by their 
Branchie. For having faid that Fifhes have no Occafion of - 
2 Voice, neither refpire through the Mouth as Land Ani- 
mals do, he faith Sed earum, quas Branchias nuncupamus, 
oonfiructio, ipfis vice Pulmonis eff. Cum enim crebris ac tenui- 
bus foraminibus fint Branchie he intercepte, eri quidem &F 
vapori perviis, fubtiliovibus tamen quam pro mole aque ; banc 
quidem extra repellant, illa autem promtpte pears 

alen, 
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of the Organs of Vifion (9) to that Element ini 
which the Animal liveth; the Poife (10), the 
Support (11), the Motion of the Body (12) for- 
wards with great Swiftnefs, and upwards and 
downwards with great Readinefsiand Agility , and 

all 


Galen. de Uf. Part. L. 6. c. 9. So alfo Pliny held that Fifhes 
refpired by their Gills, but he faith Ariffoile was of a 
differcnt Opinion. Plin. L. 9. c. 7. And fo Ariftotle feems toi 
be in his Hift, Animal. L. 8. c. 2. and in other Places. And 
I may add our famous Dr. Nesdbam. See his De form.Fetu, 
Ch. 6. and An/wer to Severinus. . 

(9) A protuberant Eye would have been inconvenient for 
Fifhes, by hindering their Motion in fo denfe 2a Medium as 
Water is; or elfe their brufhing through fo thick a:Me-" 
dium would have been apt to wear, and prejudice their 
Eyes. Therefore their Cornea is flat. To make amends for: 
which, as alfo for the RefraG&ion of Water different from 
that of the Air, the wife Contriver of the Eye hath made 
the Cryfalline {plierical in Fifhes, which in Animals living 
in the Air is.Lexticular, and more flat. 

(10) As I have fhewed before, that the Bodies of Birds 
are nicely poifed to Swim in the Air: fo are thofe of Fi- 
fhes for the Waters, every part of the Body being duly 
balanced, and the Center of Gravity (as I faid in Note 6) 
accurately fixed. And to prevent Vacillations, fome of the 
Fins ferve, particularly thofe of the Belly ; 2s Borelli pro~ 
ved by cutting off the Belly-fins, which caufed the Fih to 
reel to the Right and left Hand, and render'd it unable to 
ftand fteadily in an. upright Pofture. ; 

(tt) Fo enable the Fifh to abide at the top, or bottom, 
or any other part of the Waters, the Air~Bladder' is given 
to moft Fifhes, which as ’tis more full or empty, makes the 
Body more or lefs buoyant. | | 

(12) The Tail is the grand Inftrument df the Motion of 
the Body ; not the Kans, as fome imagine: For which 
reafon, Fifhes are more Mufewlous and Strong in that part, . 
than in alt the reft of their Body , according: as it is in the 
motive Parts of all Animals, in the peoral Mufcles of 
Birds, the Thighs of Man, &c. | mB 

Ifthe Reader hath a mind to fee the admitable Method, 
how Fifhes row themfelyes by their Tail, and other Cari-+ 
ofities relating to their Swimming, I fhall refer him to Bo= 
alli de mot. Anim. Part 1. che 23y particularly te Prop. 213. 

. *: 
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all without Feet and Hands, and ten thoufand 
things befides ; all thefe things, I fay, do lay bé- 
fore us fo various, fo glorious, and withal fo in- 
exhauttible a Scene of the divine Power, Wifdom. 
and Goodnefs, that i¢ would be in vain to engage 
my felfin fo large a Province without allotting 
as much time and pains to it, as the preceding 
Survey hath coft me. Paffing by therefore thar 
Part of our Globe, I fhall only fay fomewhat very 
briefly concerning the Infenfitive Creatures; parti- 
cularly thofe of the Vegetable Kingdom, and {o con- 
élude this Survey. i Bed 
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BOOK X.. 
Of VEGETABLES. — 


FLE Vegetable Kingdom, although 
an inferiour Branch of the Creation, 
exhibits to us fuch an ample Scene of 
the Creator’s Contrivance, Curiofity, 

: and Art, that I muft rather ‘chufe to 
fhew what might be faid, than engage too far in 
particulars. I might infift upon the great Variety. 
there is both of Trees and Plants provided for all 
Ages, and for every Ufe and Occafion of the 
World ; (1) fome for Building, for Tools and 
Utenfils of every kind ; fome hard, fome foft ; 
fome tough and ftrong, fome brittle ; fome long 
and tall, fome fhort and low; fome thick and 
large, fome {mall and flender ; fome for Phyfick 
(2) fome for Food, fome for Pleafure ; yea the 


moft 
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(1) The fifth Book of Theophraftus’s Hift. Plant. may be . 
here confulted : where he gives ample Inftances of the va-~ 
rious Conftitutions and Ufes of Trees, in various Works,Crc. 
See alfo before B. 4. ch. 13. Note 1. 

(2) Invifis quoque herbis inferuit [Natura] remedia : quippe 
cum medicinas dederit etiam aculeatis in quibus ipfis 
providentiam Nature fatis admirari amplefique non eft.——— 
Inde excogitavit aliquas afpetty hifpidas, tau truces, ut tan- 
tum non vocem ipfius fingentis illas, rationemque reddentis ex- 
avdire videamur, ne fe depafcat avida Puadrupes, ne proca- 
ces manus rapiant, ne negletta Veftigia obterant, ne infidens 
Ales injringat : his muniendo aculeis, teli{que armando, reme- 
ais ut iuta ac falva fint. Ita hoc quoque quod in iis odimus, 
hominum caufa excogitatum eft. Plin, N. H. L. 22. ¢. 6. 


Are 
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moft abject (3) Shrubs, and the very Bufhes and 
Brambles themfeives the Husbandman can teftify 
the Ufe of. | . 
I might alfo furvey here the curious Anatomy 
and Structure of their Bodies (4), and thew the 
| admi- 
Ave fome of the Species of Nature noxious ? They ave alfo 
[efi] Doth a Nettle fring ? It és to fecure fo good a Me 
dicine from the Rapes of Children and Cattel.Doth the Bram 
ble cumber a Garden 2 It makes the bettey Hedge : where if it 
chanceth to prick the Owner, it will tear the Thief. Grew 
Cofmolog. Lag b.t2ng. 


N. 47. . 
(3) That the moft abject Vegetables, &c. have their ufe, 


and are beneficial to the World, may in fome Meafure aps 


pear from the ufe the Northern People put rotten Wood, 
ec. unto. Satis ingeniofum modum habent populi feptentriow 
males in nemoribus noffurno tempore pertranfeuntes, imo &P 
diurno, quando in vemotioribus Agquilonis partibus ante, &? 


— poft Solpitium hyemale continue nodes habentur. Quique his 


remedits indigent, Cortices quercinos inquirunt putres, eafgue 
collecant certo interftitio itineris infiitutt, ut eorum fplendore, 
quo voluerint, perficiunt iter. Nec folum hoc praftat Cortex, 


(fed & Trancus putrefadus, ac Fungus ipfe Agaricus appella= 


tus, &e. Ol. Mag. Hift. L. 2: ¢. 16. | AS, soe ih 
To this we may add Thiflles in making Glafs,whofe Afhes 
Dr. Mervet faith are the beft, viz. the Afhes of the common 
way Thiftle, though all Thiffles ferve to this purpofe. Next 
to Thiftles are Hop-ftrings, cut after the Flowers are gathe= 
red. Plants that are Thorny and Prickly, feem fo afford 
the beft and moft Salt. Merret’s Obferv. on Anton. Ner, Pp: 
265. ' 
Quid majora fequar? Salices, humilefque Genifte, 
Aut ille pecori frondem, aut paftoribus umbram uiisic 
Sufficiunt, Sepemaue fatis ep pabula melli. Virgil. ubi fupr. 
(4) Dr. Beal (who was very curious, and ee many 
Experiments upon Vegetables) gives fome good Reafons to 
imagine, that there is a dire&t Communication between the 
parts of the Tree and the Fruit, fo that the fame Fibres 
which conftitute the Root, Trunk and Botighs are exten- 
ded into the very Fruit. And in old Horn-beams, I have 


obferved fomething very like this; in many of which there ~ 


are divers great and finall Ribs (almoft like Ivy, only uni- 
ted to the Body) tunning from the Root up along the 


eutfide of the ody, and terminating in one fingle, “y J 
| @ 
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admirable Provifion made for the Conveyance of 
the lymphatick and effential Juyces, for commu- 
nicating the Air, as neceflary to Vegetable, as 
Animal Life (5): I might alfo fpeak of even the 
very Covering they are provided with, becaufe ic 
is a curious Work in Reality, althoughlefs foin | 
Appearance: and much more therefore might 5 
furvey the neat Variety and Texture of their 
Leaves (6), the admirable Finery, Gaiety, and 

| i Fra- 


few Boughs: which Bough or Boughs f{pread again into 
Branches, Leaves and Fruit. See what Dr. Beal hath in 

Lowth. Abr. V.2. p- 710. > bond 

‘But as to the particular Canals, and other parts relating 
to the Anatomy of Vegetables, it is too long a Subje& for 
this place, and therefore I fhall refer to Seigur Malpighi's, 
and Dr. Grew’s Labours in this kind. 

(5) Tanta eft Refpirationis neceffitas, & ufus, ut Natura 
in fingulis viventium ordinibus varia, fed analoga, paraverit 
inftrumenta, que Pulmones vocamus [and fo he goes on with 
obferving the Apparatus made inthe various Genera of Ani~ 
mals ; and then faith] Im Plantis vero, qua infimum anima- 
lium attingunt ordinem, tantam Trachearum copiam &F pro= 
dutionem extare par eft, ut his minime Vegetantium partes 
preter corticem irvigentur, ——-Plante igitur (ut conjectaré 
fas eft) cum fint viventia, vifceribus infixa terra, ab hac, few 
potius ab aqua &@ aere, commixtis & percolatis a terra, Refpi~ 
vationis {ue materiam vecipiunt, ipfarumque Trachea ab ba- 
lit terra, extremas radices fubingref[o, replentur. Malpig. | 
Op. Anat. Plant. p. 15- 

Thefle Trachee or Air-Veffels, are vifible, and appear very 
petty in the Leaf of Scabions, or the Vine, by pulling 
afunder fome of its rincipal Ribs or great Fibers ; ke-. 
tween which may be fen the Spiral Air-Veffels like Threads. 
of Cob-web) a little uncoyled : a Figure whereof Dr. Grew 
hath given us in his Amat. Plant. Tab. 51, 52. 

Asto the curious coyling, and other things relating to 
the ftru@ture of thofe Air-Veffels, I refer to Malpig. p. 14+ 
and Dr. Grew ibeeL: 3..c. 3: §. 16, Ge. and L. 4. c. 4 §. 19+, 
or Mr. Ray, from them fuccingtly. Hift. Plant. L. 1. c. 4 

(6) Concerning the Leaves, I fhall note only two or 
three things. 10 As to the Fibers of the Leaf, they ftand not 
in the Stalk in an even Line, but always in an Angular or 
. ’ lv 


be 


gives t 
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Fragrancy of their Flowers (7), I might alfo 

ae dene 
p ne #3 
Circular Pofture, and their vafcular Fibres or Threads, are 


3, § or 7. The reafon of their Pofition thus, is for the more 


erett growth and greater Strength of the Leaf, as alfo far 
the fecurity of its Sap. Of all which, fee Dr. Grew L. 1, 
c: 4. 9. 8. &c. and L. q. Part. 4. ¢. 3. alfo Tab. 4. Fig. 2. to 
t1. Another Obfervable in the Fibers of the Leaf, is their 
orderly Pofition, fo as to take in an eighth part of a Cirs 
cle, asin Mallows ;in fome atenth, but in moft a twelfth, 
as in Holy-Oak ; or a Sixth, as in Sirynga. Id.ib. Tab. 46,47. 

2. The Art in Folding wp the Leaves before their eruption 
out of their Gems, &c. is incomparable, both for its Flex 
gancy and Security, viz. in taking up (fo.as their Forms wiif 


‘benr) the leat room ; and in being fo conveniently couched, as 
40 be capable of receiving protection from other parts, or of gi» 
wing it to one another. ec. g. Eirft, there is the Bow-lap, where 


the Leaves are all laid fomewhat convexly one over another, 
but not plaited ~ but where the Leaves are not fo thick fet, 
as to fiand in the Bow-lap, there we have the Plicature, or 
the Flatslap ; asin Rofestree, &c. And fo that curious Ob» 
ferver goes on fhewing the various Foldings, to which he 
Re names of the Dzplicature, Multiplicatuve, the 
Fore~rowl, Back-rowl, and Tre«rowl, or Ireblesrowl!l. Grew, 
ib. L. 1.c. 4. §. 14, &e. To thefe he adds fome others,-L. 4, 
P. 1.c. 1. §. 9. Confule quoque Malpig. de Gemmis p. 22. &e. 
To thefe curious Foldings, we may add another noble 
Guard by the interpofition of Films, &c. of which Dr. 
Grew faith, there are about fix Ways, viz. Leaves, Surfoyls, 
Interfoyls, Stalks, Hoods and Mantlings. Grew. ib. and Tab. 
41,42. Malpig. ibid. , 
(7) In the Flower may be confidered the Empalement, ag 
Dr. Grew, the Calyx, or Perianthium,as Mr. Ray and others 
call it, defigned to be a Security and Bands to the other 
Pie of the Flower. Floris velut bafis & fulcimentum eft. 
ay. Hift. L. 1. c. 10. Flowers whofe Petala are ftrong (as 
Tuli s) have no Calyx. Carnations whofe Petala are long 
and flender, have an Empalement of one-Piece : and others, 
fuch as the Knapweeds, have it confifting of feveral Pieces, 
and in divers Rounds, and all with a counterchangeable 
refpet to each other, for the greater Strength and Secu- 
rity of themfelves, and the Petala, &c. they include. : 
he next is the Foliation, as Dr. Grew, the Petala, or Fo~ 
Jia, as Mr. Ray, and others. In thefe, not only the admi~ 
rable Beauty and luxuriant Colours are obfervable, but alfo 
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inquire into the wonderful Generation and Make 
of the Seed (8), and the great Ufefulnefs 
of their Fruit, I might fhew that the Rudiments 
and Lineaments, of the Parent-Vegetable, though 
never fo large and {pacious, is locked up in the 
little Compafs of their Fruit or Seed, though fome 
of thofe Seeds are fcarce vifible to the naked Eye 
(9) And forafmuch as the Perpetuity and or 
1 ‘ @) 
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their curious Foldings in the Calyx before their Expanfion. 
Of which Dr. Grew hath thefe Varieties, wiz. The Glofe- 
‘Couch, as in Rofes + the Concave Couch, as in Blattaria flore 
albo: the Single-Plait, as in Peafe~bloffoms ; the Dexble- 
Plait, as in Blew-bottles, &c. the Couch and Plait together, 
as in Marigolds, &c. The Row!, as in Ladies Bower : the 
Spire, as in Mallows: and laftly, the Plait and Spire toge- 
ther, as in Convoluulus Doronici folio. L. 1. ¢. 7. §. 6. and 
Tab. 54. 

As to the Stamina with their Apices, and the Stylus, (cal- 
led the Attire by Dr. Grew) they are admirable whether 
we confider their Colours, or their Make, efpecially their 
Ufe, if it be as Dr. Grew, Mr. Ray, and others imagine, 
namely, asa Male Sperm, to impregnate ¢nd fructify the 
Seed: Which Opinion is bhi Bh by the ingenious 
Obfervations of Mr. Sam. Morland, in Phil. Tranf. No. 287. 

Religua ufus. alimentique gratia genuit [Natura] ideogue 
fecula annofque tribuit iis. Flores vero odovefque in diem gig— 
nit: magna (ut palam eft) admonitione hominum, qua fpe- 
Gatiffime floreant, celerrime marcefcere. Plin, N. H. L. 21. 


e..£ , 

(8) As to the curious and gradual procefs of Nature in 

the Formation of the Seed or Fruit of Vegetables, Cutts 
being neceffary, I fhall refer to Dr. Grew, p. 45, and 209. 
and Malpig. p. 57. : 
(9) Vetus eff Empedoclis dogma, Plantarum femina Qua effe, 
ab iifdem decidua. Ineft in eo [Ovo vel Semine] ve~ 
jut in cicatrice, non fola viventis carina, fed. cum minimo 
trunco affurgentes partes, Gemma J{cilicet, & infignis radicis 
Conus, &c. Malpig. ib. p. 1. vid. plura intra. de Semi- 
num veget. p. 14. & pafim. | 

In Malpighi’s: Life, a Debate may be feen between him 
and Seienr Trinmphetti, the Provoft of the Garden at Rome, 
whether the whole Plant be a&ually in the Seed? The 

Affirmative 
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Affirmative is maintained by Malpighi, with cogent Ar~ 
guments: among which, this is one : Nom preoccupata men- 
tt, oculis microfcopio armatis, luftret quefo Phafcelorum femi-~ 
nalem. plantulam nondum fatam, in qua folia fiabilia, hecque 
 ampta evidenter obfervabit , in eadem pariter zemmam, nodos, 

‘implantationes varias fol.orum caulis deprebendet. Caulem 
infignem fibris ligneis, €P utriculorum feriebus conftantem con= 
Spicue attinget. And whereas Sr Triumphetti had objehed 
that vegetatione, metamprphofi, inedia plantas in alias dege= 
yevare, ut exemplo plurium (conftat] precipue tritici in lis 
um, €% Iolii in triticum verfi. In anfwer to this (which is 
one of the ftrongeft Arguments againft Malpighi’s Aflertion) 
Malpighi replies, nondum certum eft de integritate, & fuc~ 
celfu experimenti,nam facienti mibi, & anticis,tritict metamor= 
phofés non ce [fit.Admifja tamen metamorphoft, quoniam hac neg@ 
letta.cultura,aut vitiofoli, aut aeris contingit~--ideo ex morbofo, 
&% monftruofo affedu non licet inferre permanentem fiatum @ 
Natura intentum, Qhfervo plantas fylveftres cultura varias 
veddi, &c, I have more largely takea notice of Malpighi’s 
Anfwer, becaufe he therein fhews his Opinion about. the 
tranfmutation of Vegetables. Vid, Malpig, vit. p. 67. 0% 

So Mr. Leewenhoek,after his nice Obfervations of an Oranges 
Kernel, which he made to germinate in his Pocket,€*c. cons 
cludes, Thus we fee, how a {mall Particle, no bigger thana 
courfe Sand (as the Plant is reprefented) is increafed, &c: a 
_ plain Demonftration, that the Plant, and all belonging to it, 
avas attually in the Seed, in the young Plant, its Body, Root, 
Sc. Philof. Tranf. No. 287. See alfo Raii Cat. Cant. in Acer 
maj. from Dr. Highmore. But in all the Sceds which*I have 
~viewed, the Plant appears the plaineft to the naked Eye, 
and alfo very elegant in the Nux Vomica. 

Natura non obfervat magnitudinis proportionem inter femina 
& plantas ab iifdem ortas, ita ut majus femen majorem fem-+ 
per producat plantam, minus minorem, Sunt enim in genere 
herbarum non jie quayum femina arborum nannullarum 
feminibus non dico «qualia funt, fed multo majora. Sicv. g 
Semina Fabe, &c. BART se Ulmi, Se, multis vicihus magni« 
tudine fuperant. Raii ubi fupra. L. 1. ¢. 13, 

Filicem veliquafque Capillares herbas Semine careve Veteres 
plerique — prodidere ; quos etiam fecuti funt e Recentioribus 
nonnulli, Dodoneus, &c. _ Alii e contra, Bauhinus, &c. 
Filices €P congeneres {permatophoras effe contendunt : partim 
quia Hiftoria Creatianis Genel. 11, 12, &e.—_— Hane fenten- 
tiam veri ffimam effe autopfia comvinctt. Fredevicus Ca- 
feus, he faith, was the firft that difcoyered thele Seeds, with 
the help of a Microfcope. And fince him, Mr. W. C, hath 
more critically abferyed them, Among other things ob- 
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of the Species depends upon the Safety of the 
Seed and Fruit in a great meafure, I mighe 
therefore take notice of the peculiar Care the 
great God of Narure hath taken for the Confer- 
vation and Safety hereof: as particularly in fuch 
as dare to fhew their Heads all the Year, how fe- 
curely their Flower, Seed or Fruit is locked up 
all che Winter, together with their Leaves and 
Branches,in their Gems (10) and well fenced and 
hast | _cove= 
ferved by that ingenious Gent. are thefe, Pyxidule feu cap= 
fle femina cnotinentes in plevifgue hoc genus plantis perquam 
exili granulo arena vuleavis cinevee plus duplo minores funt ; 
tmoin nonnullis [peciebus vix tertiam quartamve arenule par 
tem magnitydine eqguant, veficularum quarundam annulis aut 
fafciolis yermiformibus ebvolutarum Speciem exhibentes. Non- 
sulle ex bis veficulis 100 civciter femina continere deprebende- 
BAnt UY, —emmm—ew 1000 eximia paruitate ut nudo oculo prorfus 
eff entinvifibilia, nec nifi Microfcopii interventu detegi poffent. 

mn Ofmunda vegalis, qué aliis omnibus Filicis [peciebus 
mole. antecellit —_. vafcula feminalia obtinet equa 
cum. veliquis congeneribus magnitadinii————quorum im 
menfa EP vifum fugiens parvitas cum magnitudine plante 
COUALA mms deo nullam gevere proportionem invenietur, 
ut tantam plantam ¢ tantillo-femine produci attentum obfer- 


watoryem merito in admivationem rapiat. Ray ibid. L, 3. pag, 
132. This WC. was Mr. Wil. Cole, as he owneth in a Letter 
Thave now in my hands of his to Mr, Ray of Ofob. 18. 
1684. ° | , a 

Co) Vegetantium genus, ut debitam magnitudinen fortia~ 
tur, &P fuga: mortaltatis jaturam fuccefiva prolis eductione 
veparet, flatis temporibus * novas promit partes, ut tandem 
emercentes Uteri, vecentes edant Soboles. Emanantes agitur 
@ caule, caudice; vamis, &° radicibus novelle hujufmodi par- 
tes, non ilico laxate extenduntur, fed compendia quodam co= 


agmentate intra folii axillam cubantes, non parum fubjiftunt, 
Gemme appellantur, &c. And then that great Man goes on 
to fhew the admirable various Methods of Nature in repo~ 
fiting in that little compats fo large a'part of a Tree or 
Plant,’ the curious Structure of the Gems, the admirable 
Guard afforded them, and the Leaves, Flowers and Seed 
contained in them, €%¢, Of which having taken notice be~ 
fore, L pafs over it now, and only refer to our Author 
Afalpighisand Dr, Grew,in the Places cited in Note 6, ane f 
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covered there with neat and clofe Tunicks. And 
for fuch as dare not fo to expofe themfelves, with 
what Safety are they preferved under the Cover- 
ture of the Earth in their Root (11), Seed (12), or 
Fruit, till invited our by the kindly Warmth of 
the Spring! And when the whole Vegetable Race 
is thus called our, it is very pretty to obfervethe 
Methods of Nature in guarding thofe infenfitive 
Creatures againft Harms and Inconveniences, by 


making fome (for Inftance) to lie down proftrate, 
3 | and 


pe ee, Se oR ee Se OE ETS eee ee 7 


(11) Of Bulbous, and a great many more, probably of 
the far greater number of Perennial Roots of Herbs,as Arum, 
Rape-Crowfoot, &c. it is very obfervable,. that their Root 
is annually renewed, or repaired out of the Trunk or Stalk 
itfelf. That isto fay, the Bafis of the Stalk continually, 
and by infenfibie degrees defcending below the Surface of 
the Earth, and hiding it {elf therein, is thus both in Na- 
ture, Place and Office changed into a true Root. ——-So in 
Brownwort, the Bafis of the Stalk finking down by de- 
grees, till it lies under ground, becomes the upper part of 
the Root ; and continuing ftill to fink, the next Year be- 
comes the lower part ; and the next after that, rots away ; 
a new Addition being ftill yearly made out of the Stalk, as 
the elder Parts yearly rot away. Grew ibid. L. 2. pag. 59- 
ubi plura vid. * 

(12) How fafe and agreeable a Confervatory the Earth 
is to Vegetables, more than any other, is manifeft from 
their rotting, drying, or bein rendered infeecund in the 
Waters, or the Air ; but in the Farth, their Vigour is long 
. preferved. Thus Seeds particularly, Mr. Ray thinks fome 
may probably retain their fecundity for 10 Years, and 
others lofe it in 5 : but faith he, In terra gremio latitantia, 

wamuis tot caloris, frégoris, bumoris & ficcitatis va-— 
rietatibus ibidem ebnoxia, diutinus tamen (ut puto) fertiletatem 
Juam tuentur, quam ab hominibus diligentiffime cuftodita ; 
mam EP ego &P alii ante me multi obfervarunt Sinapecs vim 
magnam enatam in aggeribus foffarum recens facis, inque 
areis gramineis effolfis, ubi poft hominum memoriam nulla un 
guam Sinapeos feges fuccreverat. Quam tamen non Sponte 
ortam fufpicor, fed é feminibus in terra per tot annos refidurs 
etiam prolificis. Ray. Hift. Pl. L. 1. ¢. 13: 
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and others to clofe themfelves up (13) upon the 
Touch of Animals, andthe moft to fhut up their 
Flowers, their Down (14) or other their like 
Guard, upon the Clofe and Cool of the Evening, 
by means of Rain, ‘or other Matters that may be 
prejudicial to the tender Seed. 

And now tothefe Confiderations relating tothe © 
seed, I might add the various Ways of Nature in 
diffipating and fowing it, fome being for this 
end, winged with light Down or Wings to be 
conveyed about by the Winds ; others being laid 
in elaftick fpringy Cafes, that when they burft 
and crack, dart their Seed at convenient diftan- 
ces, performing thereby the Part of a good Huf- 
bandman (15); athers by their agreeable bea 

| an 


¢ 


(13) Plante nonnulle Aifchynomene Veteribus difa,Recen— 
tiovibus Vive & Senfitive EP Mimofe haud obfcura fenfus in~ 
dicia produnt : fiquidem folia earum manu aut baculo taba, 
&& paululum compref[a, pleno etiam mevidie, {plendente Sole, 
illico fe contrabunt ; in nounullis etiam f{peciebus cauliculi te- 
meriores concidunt £P velut marcefcunt ; quod idem ab aere 
frigidiore admiffo patiuntur. Ray. Hift. Pl, T. 1. L. 18. App. 
Di. 2s 0. 2s OD. OFS.” , 
(14) Ihave obferved,that many,if not moft Vegetables,do 
expand their Flowers, Down,€%.in warm Sunfhiny Weather, 
and again clofe them towards Evening, or in Rain, &*c. 
efpecially at the beginning of Flowering, when the Seed 
is Young and ‘Tender ; as is manifeft in the Down of Dan- 
delion, and other Downs ; and eminently in the Flowers 
of Pimpernel, the opening and fhyutting of which are the 
Country-Man’s Weather-wifer ; whereby Gerard faith, he . 
foretelleth what Weather fhall follow the next day ; for 
faith he, éf the Flowers be clofe fhut up, it betokeneth Rain. 
and Foul Weather ; contrariwife, if they be {pread abroad, fair 
Weather, Ger. Herb. B. 2. ch. 183. 
Eft & alia [arbor in Tylis] fimilis, foliofior tamen rofeique 
forts, quem nottu comprimens, aperire incipit Solis exortu, 
meridie expandit. Incola dormire eam dicund. Plin, Nat. Hift. 
Ln bes Seed Pens 
(15) So foon as the Seed is ripe, Nature taketh feveral Me~ 
thods for its being duly Sowa; not only im the opening of the 
be ahs Lon Uterus, 
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Uterus, but alfo in the make of the Seed it felf. For firft, the 
Seeds of many Plants, which affed a peculiar Soel or Seat, as 
of Arum, Poppy, &c. are heavy and {mall enough, without 

urtber care, to fall dire#ly down into the Ground —~—~ But 
if they are fo large and light,as to be expofed to the Wind, they 
are Ta furnifbed with one or more Hooks, to fray them from 
firaying teo far from their proper Place. So the Seeds of 
Avens have one fingle Hook ; thofe of Agrimony and Goofe- 
grafs, many , both the former loving a warm bank ; the 
latter, an Hedge for its fupport. On the contrary, many Seeds 
ave furnifbed with Wings or Feathers ; partly with the help of 
the Wind to carry them, when ripe, from off the Plant, as of 
Afb, &e. and partly to enable them to make their flight 
more or lefs abroad, that fo they may not, by falling togetber, 
come up too thick ; and that if one fhould mifs a good Soyl or 
Bed, another may hit. So the Kernels of Pine have Wings__. 
yet fort ---- whereby they fly not into the Air, but only flut—- 
ter upon the Ground. But thofe of Typha, Dandclion, and 
moft of the Pappous kind ---- Lave long numerous Feathers by 
which they ave wafted every way. ---- Again there are Seeds, 
which are fcattered not by fiying abroad, but by being either 
{pirted, or Jlung away. The frft of thofe are Wood-forrel, 
which haying a running Root, Nature fees fit to fow the Seeds 
at fome diftance, The doing of which is effected by a white 
fiurdy Cover, of a tendinous ov {pringy nature. ~--~ This Co- 


ver, fo foon as it begins to dry, burfis open on one fide, in an 


inflant, and is violently turned infide outward ~--. and fo 
Smartly throws off the Seed. The Seeds of Hartstongue, is lung 
or foot away ~--~ by the curious Contrivance of the Seed-Cafe, 
as in Codded-Arfmart, only there the Spring moves and curls 
inward, but here outward ; vin. Every Seed-Cafe ~-~~ is of a 
Spherick Figure, and girded about with a fiurdy Spring. ---~ 
The Surface of the Spring vefembles a fine Screw. ~--~ So foon 
as ---~ this Spring is become ftark enough, it [uddenly breaks 
the Cafe into two Halfs, lke two little Cups, and fo lines the 
Seed. Grew. ib, p.199. And in Tab. 72. all thefe admira~ 
ble Artifices are Eo cdtoniely reprefented. 

uin fi quantitas modica feminum (Filicis,Phyllitidis quo- 
que) a foliis in fubjettam charte munda ~--- f{chedam decutia~ 


. tur,detergaturve,€P deinde in aceryum converratur,veficularum 


feminalium plurimis una difflientibus, & [bi invicem allifis, 
acerunlus yarie moveri per partes videbitur, non fecus ac fi Sj- 
vontbus aut iftiufmodi beftiolis repletus effet ---. quin fe locus 
tranquillus fit, aure proxime admota, crepitantium inter runi- 
pendum vafculorum fouitu, ~--- percipietur ; &% fi microfcopio 
chartam oculis oberres, femina per eam undique Joarfa, &P ad 
notabilem ab acervo diftantiam projea comperies, Ray ibid. p, 
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and Smell and falutary. Nature inviting themfelves 
to be {wallowed and carried about by the Birds, 
and thereby alfo fertilized by pafling through 
their Bodies (16); and others not thus taken Gare 
| of 


The admirable Contvivance of Nature, in this Plant, is moft 
lain. For the Seed-Veffels being the beft Preferver of the Seed, 
tis the vekept fromthe Injuries of Air and Earth, "till it be rainy, 

avhen it is a proper time for it to grow, and then it is thrown 
wound the Earth, as Grain by a skilful Sower. ---- When any 
Wet touches the End of the Seed-Veffels, with a {mart Node, 
and fudden Leap it opens it felf, and with a Spring fcatters it’s 
Seed io a pretty Diftance round it, where it grows. Dr. Sloane 
Voy. to Jamaica. p. 150. of the Gentianella flove caruleo ccc 
or Spirit-Leaf. re | 

The Plants. of the Cardamine-Family and many others 

may be added here, whofe Cods fly. open, and dart out 
their Seed upon fmall Touch of the Hand. But the moft 
remarkable Inftance is in the Cardamine impatiens, cujus 
Silique (faith Mr. Ray) vel leviter taka attutum ejaculantur 
{Semina] imo quod longe mirabilius, videttr, et fi {uliquas non 
tetigeris, fi tamen manum velut tactures proxime admoveas, 
femina in appropinquantem evibrabunt ; quod tum Morifonus 
fe fapius expertum Jcrihit, tum Fohnftonus apud Gerardum ve+ 
‘rum effe afirmat, Hitt. Plant. L. 16-c. 20. ae 

“Neither is this Provifion made only for Land Vegetables, 
but for fuch alfo as grow in the Sea. Of which I fhall 
give an Inftanee from my before commended Friend 
Dr. Sloane. As to the Fuci, ---- their me hath been difcove- 
ved (and fheqwed me firft) by the Induftry of the ingenious Her- 
barvift, tie Sam. sie “abe Pid many of this kind fo- 
lid Tubercules, or Rifings in fome Seafons, wherein were lodged 
everal round Seeds,'as big as Muftard-Seed, which, when 
ripe, the outward Membrane of the Tubercle breaking, leaveth 
the Seed to float up and down aith the Waves. This Seed 
coming near Stones, or any folid Foundation, by means of a 
Mucilage it carries qwith it, fiicks to them, and fhoots forth 
Ligule with Branches, and in time comes to its Perfection and 

“Magnitude, Sloan. Voy. Famaica p. 5° | ) 
(16) The ancient Naturalifts do gencrally agree,that Mi/— 
feltoe is propagated by its Seeds carried about by, and paf- 
fing through the Body of Birds. Thus Throphraftus de Cauf. 
Plant L. 3.0.24. 138 SS aad mis Ge oevtdwy, Kc. Initium 
vero & paftu avium. mmr O nippe Vifio detratto de Gad bg in 
. & 1 a Ueis, 
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alveis, quod frigidifimum eff, femen cum excremento purum 
dimittitur, & faa mutatione alizua in arbore Stercoris caufa 
pullulat, erumpitque, &c. So alfo Pliny faith, viz. Omnino au~ 
tem fatum [Vifcum] nullo modo nafcitur, nec nift per aluune 
Avium vedditum, maxime Palumbis ac Turdi. Hac eft na~ 
tura, ut nift maturatum in ventre Avium, non proveniat. 
Plin. N. H. L. 16. ¢. 44. Whether what Theophrafius and ‘ 
we affirm, be conducive to the better fertilizing the 
Seeds of Miffeltoe, I know not; but that it is not, of abfo- 
lute neceflity, I can affirm upon mine own Experience, ha~ 
ving feen the Seeds germinate, even in the Bark of Oak. 
But although they thot above an Inch, and feemed to root 
in the Tree, yet they came to nothing, whether:deftroyed 
by Ants, &¢, chish I fufpe&ed, or whether difagreeing 
with the:Oak I know not. But I fince find the Matter put 
out of doubt by Mr. Doody, which fee in Mr. Ray’s Hiff, 
Plant. App. p- 1918,” ' ; 
. Natmegs are faid to be fertilized after the fame manner, 
as Tavernier faith was confirmed to him by Perfons that 
lived many Years in thofe Parts ; whofe Relation was, The 
Nutmeg being ripe, feveral Birds come from the Iflands 
toward the South, and. devour it whole, but are forced to 
throw it up again, before it be digefted. That the Nutmeg, 
then befmeared with a-Vifeous Matter, falling to the 
Ground, takes root, and produces a Tree, which would 
never thrive, was it planted. Tavern. of the Commod. of the 
G. Mogul. And Monfieur Thevenot, in his Travels to the In~ 
dies, gives this Account 3 the Tree is produced after this 
manner ; there is a kind of Birds in the Ifland, that having’ 
picked off the green"Husk, fwallow the Nuts, which ha- 
ving been fome time in their Stomach, they void by the 
ordinary way ; and they fail not to take rooting in the 
Place where they fall, and in time, to grow up to a Tree. 
This Bird is fhaped like a Cuckow, and the Dutch prohibit 
their Subje€ts under pain of Death, to kill any of them. », 
Sir T. Pope Blunt’s Nat. Hift. , 
But Mr. Ray gives a fomewhat different account ;. Hunc 
frutum (Nucem Mofchatam] varig quidem aves depafcun- 
tur, fed maxime Columbe genus album &P parvum, que dehif~ 
cente nucamento, illeta fuavitate Macs bunc cum Nuce eri- 
piant &P devorant, nec nify repleta ingluvie capaci {ima fa- 


 pinam deferunt. Noftrates ibi mercatores Columbis iftis Neut- 


eeters five Nucivovis nomen impofuerunt. Quas autem vorant 
Nuces, poft integras per aluum reddumt. Reddite céitius deind: 
germinant, utpote premacerate fervore Ventriculi. Arbores inde 
nate, ceu precociores, facile funt corruption obnoxia frutum~ 
que ferunt cateris multo yjliovem, EP hdc caufa neglettum e- 
fy os oer colit, 


* 
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of, do many of them by their Ufefulnefs in hu 
man Life, invite che Husbandman and Gardiner 
carefully to fow and nurfe them up. | 
To this fo fingular a Care about the Propagati- 
on and Confervation of the Species of Vegetables, 
Usmight add the nice Provifion that is made for 
their Support and Aid in ftanding and growing, 
that they may keep their Heads above ground, 
and not be rotted and fpoiled in the earth them- 
felves, nor thereby annoy us; but on the. contra-_ 
ry minifter to all their Ends, and our Ufes ; to 
afford us Houles, Urenfils, Food (17), Bhyfick, 
Cloathing, yea Diverfion too, by the Beauty 
of their Looks, by the Fragrancy of cheir Smell, 
by creating us pleafant Shades againft the f{cor- 
ching Beams of Summer, and skreening us againit 
the piercing Winds, and Cold of Winter (18). 
| : : And 


colis contemptumgue, preter Macin, quem ad adulierandum 


‘yneliovem adbibent. Ray H.P. L. 27-0 4 


(17) Arbores blandioribus fruge fuccis hominem mitigavere. 
Ex iis recveans membra Olei liquor, virefque potus Vini: tot 
denique fapores annut {ponte venientes : &% menfe, depugnetuy 
licet earum caufa cum feris, EP pafti faufragorum corporibus 
pifces expetantur, etiamnum tamen fecunde. Mille preterea 
funt ufus earum, fine quibus vita degi non polit, Arbore ful 
camus maria, terrafque admovemus, arbore exadificamus tetia. 
PlinoN. Hod. pes acts * 

(18) Plantarum Ufus latiffime patet, ES in omni vite parte 
occurrit. Sine illis laute, fine illis commode non vivitur, ot 
nec vivitar omnino: Quacunque ad vitum necefjaria (unt, . 
guacungne ad delicias faciunt, é locupleti[fimo fuo penu abunde 
fabminifivant. Quanto ex ts menfa innocentior, mundjor, 
falubvior quam ex Animalium cade EF laniena ? Homo certe 
natura Animal carnivorum non eft, nullis ad pradam & raz 
pinam armis infiruium, non dentibus exertis ce ferratis, Mon . 
ancuibus adancis. Manus ad. frudius colligendos, dentes ad 
mandendos comparati. Non legimus et ante Diluvinm carnes 


‘ad efum concefias. At non Vittum tantum nobis {uppeditant, 


fed & VeRitum, &P Medicinam, GP Domicilia aliague edifiz 

cia, & Navigia, & Supellectilem, & Focum, & Obletta- 

menta Senfuum Animique + Ex his navibus odoramenta &&# 
; if ‘ 7 £ Sa, Zz = “u 4 e 
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And it is very obfervable what admirable Pro- 


vifions are made for this purpofe of their Support 


and Standing, both in fuch as ftand by their own 
Strength, and fuch as need the Help of others. In 
fuch as ftand by their own Strength by means of the 
ftronger, and more-ligneous Parts (equivalent to 
the Bones in Animals) being made not inflexible, 
as Bones; becaufe they would then be apt to 
break, but of an yielding elaftick Nature, to ef- 
cape and dodge the Violence of the Winds: and 
by means alfo of the Branches {preading hand- 
fomely and commodioufly about, at an Angle of 
about 45 gr. by which means they equally fll up, 
and at the fame time make an Equilibration of the 


And 


Top (9). 


fuffumigia parantur. Horum flores inenarrabilicolorum €P 


Schematum varietate & elegantia oculos exhilarant, [uavifii- 
ma odorum quos expivant fragrantia fpiritus recreant. Horum 


| frudus gule illecebra menfas fecundas inftrunnt, EP languen- 


tem appetitum excitant. “Laceo virorem ameniffimum oculis 
amicum, quem per prata, pafcua, agros, fyluas fpatiantibus 
objiciunt, & Umbras quas contra aftum & Solis ardores pra- 
bent. Ray. ib. L. 1.c. 24. p. 46. es 
(19) All Vegetables of a tall and [preading Growth [eem to havea 
natural Tendency to an Hemifpherical Dilatation, but generally confine 
thew Jpreading within an Angle of go gt. as being the moft becoming 
and ufcful Difpofition of it’s Parts and Branches. Now the [borteft 
way to give a moft graceful and ufeful filling to that Space of dilating 


and {preading out,1s to proceed im ftrait Lines, and to difpofe of thofe 
Lines in a Variety of Parallels, &c. And to do that ina quadrantal 


Space, &c. there appears but one way poffible; and that 1s, to forms 
all the Interfe&¥ions whish the Shoots and Branches make, with An- 
gles of 45 gx. only, And I dare appeal to all if it be not in this man- 
ner, almoft to a micety, obferved by Nature, &c. A vifible Argument 
that the Plaftic Capacities of Matter are governed and difpofed by aw 
All-wife and Infinite Agent, the native Striffueffes and Regularities 
of them plainly pewing from whofe Hand they come. Account of the 
Origine and Format. of Foff. Shells, &, Print. Lond, 1705. 


“33. qi. 
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And as for fuch Vegetables as are weak, and 
not able to fupport themfelves, ‘tis a wonderful 
‘Faculty they have, fo readily and naturally to 
make Ufe of the Help of their Neighbours, em- 
bracing and climbing up upon them (20), and 
ufing them as Crutches to their feeble Bodies ; 
fome by their odd convolving Faculty, by twifting 
themfelves like a Screw about others; fome ad- 
vancing themfelves, by catching and holding 
with their curious Clafpers and Tendrels, equivalent 
to the Hands ; {ome by ttriking in their rooty Feet; 
and others by the emiffion of a natural Glue, 
clofely and firmly adhering to fomething or other 
that adminifters fufficienc Support unto them.” 
; All 


(20) In Hederé furculi, & rami hinc inde claviculos, quafi radi- 
culas cmittunt, que parietibus, vel occurrentibus arboribus veluts. dix 
Zitis firmantur, & in altum fufpenduntur, Huju{modi radiculae fube 
votunda funt, @ pilis cooperiuntur ; CG quod mirum eft, glutinofum 
fundunt humorem, Jeu Terebinthinam, qua are lapidibus nefuntur 
& agglutinantur, - Non minori indyftridA Natura wtitur in Vite 
Canadenfi, &c, The admirable and curious make of whofe 
“‘Tendrels and their Feet, fee in theilluftrious Author . 
Malpig. de Capreolis &c. pag. 48. 
-_ Clafpers are of a compound Nature between that of a Root, and a 
Trunk. Their Ufe is fomsetimes for Support only ; as in the Cla{pers of 
Vines, Briony, &c. whofe Branches being long, flender, and fragile, 
would fall by their own Weight, and that of their Fruit : but thefe 
Clajpers taking hold of any thing that is at Hand : which they do by a 
natural Circumvolution which they have (thofe of Briony have a re 
- srogade,Motion about every third Circle, in the Form of a double Clalps 

o-that if they mifs one way, they may catch the other.) Sometimes 
the Ue of Clafpers is alfo for a Supply, as in the Trunk Roots of Ivy ; 
which being a Plant that mounts very high, and being of a clofer and 
more compaét Subftance than that of Vines, the Sap would not be Juffi- 
ciently fupplied to the upper Sprouts, snlefs thefe affifted the mother - 
Root: but thefe ferve alfo for Support too. Sometimes alfo they Jerve 
for Stabiliment, Propagation, and Shade: for the firft of bile ferve 
“the Clafpers of Cucumers ; for the fecond, thofe, or rather the Trunk- 
Roots of Chamomil ; and for all three the Trunk-Roots of Strawberries. 
Harris Lex. Tech. in verb. Clafpers. 
. qi!) 


CO 
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_ Allwhich various Methods being fo nicely accom- 


modated to the Indigencies of thofe helplefs Ve- 


_getables, and not to be met with in any befides, 


is a manifef{t Indication of their being the Con- 
trivance and Work of the Creator, and that his 
infinite Wifdom and Care condefcends even to 
the Service and Wellbeing of the meanett, moft 
weak and helplefsinfenfitive Parts of the Creation, 

In the laft Place, to the Ufes already hinted.at, 
{ might add a large Catalogue of fuch among 
Vegetables, as are of peculiar Ufe and Service to 
the World, and feem to be defigned as ’twere on 
purpofe, by the moft merciful Creator, for the 
good of Man, or other Creatures (). Among 
Grain, Y might Name the great Fertility (21) of 
fuch as ferves for Bread, the eafy Culture and 
Propagation thereof, and the Agreement of eve- 
ry Soil and Climate toit. AmongTrees and Plants 
I might inftance in fome that feem to be defign~ 
ed as were on purpofe for almoftevery Ufe (22), 


| and 


(lf) Vegetables afford not only Food to Irrationals, but 
alfo Phytick, if it be true whic Ariftotle faith, and after 
him ‘Pliny ; which latter in his 8th’ Book ch. 27. {pecifies 
divers Plants made Ufe of as Specificks by divers both Beafts 
and Birds ; as Dittany b wounded Deer, Celandine b Swallows, 
to cure the fore Eyes of their Young, &c. And if the Rea 
der hath a mind to fee more Inftances of this nature (many 
of them fanciful enough) he may confult Merfenne in Genef, 


P2g- 933. 
bx See before Book 4. Chap. 11. Note 2. | 
(22) Planta hec unica [Aloe Americana] inquit Fr. Hernandez 
qicquid vite effe poteft neceffarium praflare facile potef, fi effet req 
us humanis modus. Tota cnim illa lignorum fepiendorumaque agree 
rum ufum preftat, caules tignorum, folia vero tefa tegendi imbricum, 
lanicum, lantcium: eorundem nervuli & fibre eundem habent afum 
ad linteamina, calceos, ¢ veftimenta conficienda quem apud nos Lie 


_ %wm, Cannabis, Goffipium, Bc. E mucrouibus funt clavi, aculei, 


Jubule, quibus perforandis eruributy macerandi borporis gratia, Indis 
. whe 
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dangerous Diftempers (23), to alleviate and eafe 
the Pains (24) of our poor infirm Bodies all the 
World over: And fome defigned for the peculi- 
ar Service and good of particular Places, either 
to cure fuch Diftempers as are peculiar to them, 

by growing more plentifully there than elfewhere 


(25) 3 


wti mos erat ciim Daemonum vacarent cultui ; item acicule, acus, 
tribuli militares, Cy roftella idonea pectendis fubtegminrbus. Preterea 
e fucco mananti, cujus evulfis germinibus internis foliifve tenerioribus 
caltis [Yatlinis] in mediam cavitatem ftillat planta unica ad 59 
interdum amphoras (quod diffu eff mirabile) Vina, Mel, Acetam ac 
Saccharum parantur [The Methods of which he tells. ] Idem fuccus 
menjfes ciet, alvum lenit, Urinam evocat, Renes & Veficam emundat, 
E radice quoque veftes fiunt firmifima. Craffiores foliorum partes 
truncufque decoda Jub terra edendo [unt apta, fapiuntque Citrea 
frufta faccharo condita: quin Cy vuluera recentia mire conglutinat. 
~——- Folia quoque affa G affecto loco impoSta convulfionem curant, 
ac dolores leniunt (precipuée fi fuccus ipfe calens bibatur) quamvis ab 
Indica proficifcantur lue, fen{um hzbetant atque torporem inducunt. 
Raduis faccus leer Veneream curat apud Indos. D. Palmer. Ray ibid, 
L. 22. ¢. 7. See alfo Dr. Sloane Voy, to Famaica. p. 247. 

There are alfo two forts of Aloe befides mentioned b 
the fame Dr. Sloane, one of which is made ufe.of for Fifh= 
ing-Lines, Bowftrings, Stockins, and Hammocks. Another 
hath’ Leaves that hold Rain-water, to which Travellers, 
€%c. refort to quench their Thirft, in fearcity of Wells, or 
Water, in thofe dry Countries. ibid. p. 249, 

(23) For an inftance here I fhall name the Cortex Peru- 
vianus, which Dr. Morton calls Antidotus in levamen arume- 
narum vite humane plurimarum divinitus conceffa. De Febr. 
Exer. 1. c. 3. In Sanitatem Gentium proculdubio a DeoO. M 
conditus. Cujus gratia, Arbor Vite, fiqua alia, jure merito 
appellari poteft. Id. ib. c. 7. Eheu ! quot convitiis Herculea 
& divina bec Antidotus jattabatur? Ibid. . 

To this (if we may believe the Ephemer: German. An. 12. 
Obfer. 74, and fome other Authors) we may add Trifolinm 
paludofum, which is become the Panacea of the Germans 
and Northern Nations. .- ; 

(24) Pro doloribus quibufcunque fedandis,prefantiffimi femper ulus 
Opium habetur ; quamobrem merits Nepenthe appellari folet, & 
remedium vere divinum exiftit. Et quidem fatis mirari vix poffumus, 
guomodo urgente vifceris aut memori Cujuspiam tortura infigni, O 
sntolerabili cruciatu, pharmacum hoc, incantamenti infar, lewamen 
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(25); or elfe’to obviate fome Inconveniencé 
there, or to ty fome conftant Neceffity, or 
Occafion, not poflible, or at leaft not eafy, to be 
fupplyed any other Way (26,) ’Tis, for inftance, 

| an 


2% 


: i 4 4 

& ayaraynoiay [ubitam, immo interdum abjque fomno, aut fal 
tem prius quam advenerit, concedit. Porro adhuc magis fiu< 
| pendum eft, quod donec particule Opiatice operari, €% potens 
_tiam fuam narcoticam exerere continuant, immo etiam ali« 
quamdin poftquam fomnus finitur, fumma alleviatio, EP inz 
dolentia in parte affeta perfitit. Willis PHar. rat. parr: 
me 7-.c, £..Q. £5. 

(25) Tales Plantarum fpecies in quacungue regione a Deo 
créeantur quales hominibus & animalibusibidem natis maxime 
conveniunt ; imo ex plantarum nafcentium frequentia fe fere 
animadvertere poffe quibus morbis [endemiis} gualibet regio 
| Subjedta fit, feribit Solenander. Sic apud Danos, Friftos, Hol= 
bandos, quibus Scorbutus frequens, Cochlearia copiofe provenit. 
| Ray H. Pl. L.16.'c¢. 3 : 

To this may be addéd Elfner’s Obfervations concerning 
the Vertues of divers thingsin his Obfervations de Vincetox= 
ico Scrophularum remediv. Eph. Germ. T. 1. Obf. 57: | 

John Benerovinus a Phyfician of Dort may be here conful~ 
ted, who wrote a Book on putpofe to hase: that every 
Country hath every thing ferving to it’s Occafions, and 
Bticuferly Remedies afforded to all the Diftempers it 
is fubje& unto. V. Bener. "AuTdexnesa Bata. five Introd: ad 
Medic. indigenam. rs 

(26) The Defcription Dr. Sloane gives of the Wild-~Pine 
is, that its Leaves are channelled ft to catch ahd convey 
Water down into their Refervatoties, that thefe Referva~ 
tories are fo made, as to hold much Water, and clofe at 
top when full, to hinder its evaporation ; that thefe Plants 
grow onthe Arms of the Trees in the Woods every where 
{in thofe Parts] as alfo on the Barks of their Trunks. And 
one contrivance of Nature in this Vegetable, he faith, is very 
admirable. The Seed bath long and many Threads of Tomen~ 
tum, not only that it may be carvied every where by the Wind 
. but alfo that it may by thofe Threads, when driven 
through the Boughs, be held faft, and fick to the Avms, and 
extant parts of the Bavks of Trees. So foon as it fpvouts ov 
germinates, although it be on the under part of a Bough, 
its Leaves and Stalk rife perpendicular, or frait up, becaxfe 
‘if it bad any other Pofition, er Ciftern (before mentioned, bg 

1 
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an admirable Provifion made for fome Countries. 
fubjea& to Drought, that when the Waters every’ 
where fail, there are Vegetables which contain! 
not only Moifture enough to fupply their own: 
| Vegetationand Wants, but afford Drink alfo both: 
to Man, and other Creatures, in their great Ex-- 


tremities (27) ; anda great deal more might be: 
| 7 in-- 


: | fi : | er 


avbich it is chiefly nourifved———) made of the hollow Leaves,, 
could not hold Waier, which is neceffary for the Nouvifoments 
and Life of the Plant.——— In fearcity of Water, this Refera. 
vatory is necefjary and fufficient, not only for the Plant. it Self; 
but likewife is very ufeful to Men, Birds, and all forts of In~ 
feds, whither they come in Troops, and feldom go away with 
out refrefoment. Id. ib. p. 188 and Phil. Tranfa&. No. 251. 
where a Figure is of this notable Plant,as alfo in Lowthorp’s 
Abridg. V. 2. p. 669. ars 

The Wild-Pine, fo called, &c. hath Leaves that will hole. 
a Pint and half, or Quart of Rain-Water , and this Water 
vefrefbes the Leaves, and nouvifbes the Root. When we fine 
thefe Pines, we ftick our Knives into the Leaves juft above the 
Root and that lets out the Water,which we catch in our Hats , 
as 1 bave done many times to my great Relief. Dampier’# 
Voy. to Campeachy. ch. 2. p. 56. 

(27) Navarette tells us of a Tree called the Bejuco, whick 
twines about other Trecs, with its End hanging down- 
wards < and that Travellers cut the nib off tt, and prefently «. 
{pout of Water runs out from it, as clear as Cryftal, enough 
and to {pare for fix or eight Men. I drank, faith he, to mz» 
fatisfadtion of it, found it cool and fweet, and avould drink 4: 
as often as I found it in my way. It is a Fuice and natura: 
Watev.[t is the common Relief of the Herds—~men on the Moun 
tains. When they ave Thirfiy, they lay hold on the Bejuco, ane 
drink their Fill. Colle&. of Voy. and Trav. Vol. 1. in the 
Suppl. to Navarettes Account of China. -p. 355: 
he Waterwith of Fanaica hath the fame Ules, concerm 
ing which my before commended Friend Dr. Sloane fayourec 
me with this Account from his original Papers This Vin 
growing on dry Hills, in the Woods where no Water is to b 
met with, its Trunk, if cut into pieces two or three Yards long 
and held by either End to the Mouth, affords fo plentifully . 
Lipid, innocent and refrefhing Water, or Sap, as gives net 
Life to the droughty Traveller or Hunter. Whence this is ver 
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inftanced in of a like nature, and things that 
bear fuch plain Impreffles of the divine Wifdom 
and Care, that they manifeft che fuper-intendence 
of che Infinite Creator. | 

‘Chus I have given a Sketch of another Branch 
of the Creation, which (although one of the 

. meaneft, yet) if ic was accurately viewed, would 

abundantly manifeft itfelf to be the Work of God. 
But becaufe I have been fo long upon the other 
Parts, although lefs than they deferve, I muft 
therefore content my felf with thofe general 
Hints I have given ; which may however férve 
as Specimens of what might have been more 
largely faid about this inferiour Part of the ani- 
mated Creation. : 

As to the Inanimate Part, fuch as Stones, Mi- 
nerals, Earths and fuch like, that which I have 
already faid in the Beginning fhall fuffice. 


much celebrated by all the Inhabitants of thefe Iflands, as an 
immediate Gift of Providence to their diftveffed Condition. 
~ Tothis we may add what Mr. Ray takes notice of con- — 
cerning the Birch-Tree. I” imitiis Veris antequam folia 
prodieve, vulnevata dulcem fuccum copiofe effundit, quem fatt 
prefi Paftores in fylvis fepenumero potare folent. Nos etiam 
von femel eo liquore recreati fumus, cum herbarum gratia va- 
fas peragravimus fyluas, inquit Tragus. Raii Cat. Plant. 
circa Cantabr. in Betula. Ris 
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BOOK XI. 
Prattical J N FEREN CES from the 


foregoing SURVEY. 


AVING in the preceding Books: 
carried my Survey as far as [ care at: 
prefent to engage my felf, all that: 
mj remaineth is to draw fome Inferencesi 

' from the foregoing Scene of the great: 
Creator’s Works, and fo conclude this Part of my’ 
intended Work. ) 


CHAP. IL 
That Gon’'s Works are Great and Excellent. 


H E firft Inference I fhall make, fhall be by: 

way of Confirmation of the Text, That the: 

Works of the Lord are great (1). And this is neceflary' 
to be obferved, not againft che Atheift only, but all 
other carelefs, incurious Obfervers of God’s: 
Works. Many of our ufeful Labours, and fome: 
of our beft modern Books fhall be condemned. 
with only this Note of Reproach, That they are. 
about: 


Qui 


(1) Equidem ne laudare quidem fatis pro merito poffum ejus’ 
Sapientiam ac Potentiam, qui animalia fabricatus eft. Nam 
ejufmodi opera non Laudibus modo, verum etiam Hymmnis funt 
majora, que prinfyuam infpexiffemus, fieri non poffe perfuafum 
habeamus : confpicati vero, falfos mos opinione fuifle compert= 
mus. Galen de Uf. Part. L. 7. c. 15. 3 

(22. 
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about trivial Matters (2), when in truth they are 
ingenious and noble Difcoveries of the Works of 
GOD. And how often will many own the 
‘World in general to be a Manifeftation of the In- 
finite Creator, but look upon the feveral Parts 
thereof as only Toys and Trifles, fcarce deferving 
their Regard ? But in the foregoing (I may call 
it) tranfient View I have given of this lower, and 
mott flighted Part of the Creation, Ihave, I 
hope,. abundantly made out that all the Works of 
the Lord, from the moft regarded, admired, and 
praifed, to the meaneft and moft flighted, are 
great and glorious Works, incomparably contri- 
ved, and as admirably made, fitted up, and plas 
ced in the World, So far then are any of the 
Works of the LOR D, (even thofe efteemed the 
meanetft) from deferving to be difregarded or con- 
temned by us (3), that on the contrary they de- 
ferve (as fhall be fhewn in the next Chapter) to 
be fought out, enquired after, and curioufly and diligent- 
Ly pryed into by us ; as I have fhewed the Word in 
the Text implies. 

CHAP. 


(2) Non tamen pigere debet Leores, ea intelligere, quemad-~ 
modum ne Naturam quidem piguit eq reipfa efficere. Galen. 
ibid. L. 11. fin. 

(3) Ax igitur etiam fi quemadmodum Natura hac & ejuf- 
modi fumma ratione ac providentia-agere potu:t, ita & nos 
imitari aliquando poffemus ? ego wero exiftimo multos noftriins. 
ne id quidem poffe, neque enim artem Natura exponunt: eo 
enim modo omnino eam admirarentur : [in MINUS y eam fal 2/23 
yon vituperarent, Galen. ib. L. 10. c. 3. 
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“CHA P. ‘I. 


That G ov’s Works ought to be enquired into, and 
that fuch Enquiries are commendable. 


H E Creator doubtlefs did not beftow fo much — 
Curiofity, and exquifite Workmanfhip and 

Skill upon his Creatures,to be looked upon with a 
carelefs, incurious Eye, efpecially to have 
them flighted or contemned ; but to be admired 
by the Rational Part, of the World, to magnify his 
own Power, Wifdom and Goodnefs to all the 
World, andthe Ages thereof. And therefore we 
may look upon it as a great Errour,not to anfwer 
thofe Ends of the infinite Creator, but rather to 
oppofe and affront them. On the contrary, my 
Text commends G O D’s Works not only for be- 
ing great, but alfo thofe curious and ingenious 
Enquirers that feek them out, or pry into them. And 
the more we pry into, and difcover of chem, the 
greater and more glorious we find themto be, the 
more worthy of, and the more exprefly to pro- 
claim their great Creator. 

Commendable then are the Refearches, which 
many amongft us have of late Years made into the 
Works of Nature, more than hath been done in 

fome Ages before, And therefore when we are 
asked, Cui Boro 2? To what purpofe fuch Enqui- 
riés, fuch Pains, fuch Expence ? The Anfwer ts 
ealy, It isto anfwer the Ends for which GOD 
be{towed fo much Art, Wifdom and Power about 
them, as well as given us Senfes to view and fur- 
vey them; and an Underftanding and Curiotity 
to fearch into them: itis to follow and trace 
him, when and whither he leads us, that we may 
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fee and admire his Handy-work our felves, and 
{et it forth to others, that they may fee, admire 
and praife ic alfo. [ fhall chen conclude this In- 
ference with what Eliby recommends, Job. 36, 
24, 25. Remember that thou magnific bis Work, 
which Men behold. Every Man may fee it, Man may 
bebold it afar off. 


CHAP. Uf. 


That Gov’s Works are peaiites to all: whinde 
the Unreafonablene{s of Infidelity. 


HEconcluding Words of the preceeding Chap- 

ter fuggefts a third Inference; that che Works 

of GO D are fo vifible to allthe World,and with- 

al fach manifeft Indications of the Being and 

Attributes of the infinice Creator, that they 

plainly argue the Vilene{s and Perverfenefs of the 

Atheift, and leave him inexcufable. For it 1s a 

‘fign a Man is a wilful perverfe Acheitt, that will 
impute fo glorious a Work, as the Creation is, to 

any thing, yea 4 meer Nothing (as Chance is) ra- 

‘ther thantoGOD(1). ‘Tis a fign the Man is 


wil- 


anes 


(1) Galen having taken Notice of the neat Diftribution 
of the Nerves to the Mufcles, and other Parts of the Face, 
cries out, Hec enim fortune [unt opera ! Ceteryum tum omni~ 
bus [partibus] émmitti, tantofque effe fingulos [nervos] mag- 
nitudine, quanta particule erat necelfe ; baud fcio an hominum 
“fit fobriovum ad Fortunam opificem id revocare. Aliogui quid 
tandem erit, quod cum Providentia S Arte efficitur 2? Omnino 
enim ho: ei contrarium effe debet, quod Cafu ac Fortuito fit. 
And afterwards, Hec quidem aique ejufmodi Artis fcil. ac Sa- 
pientia opera effe dicemus, fi modo Eortune tribuenda funt qua 
funt contravia ; fietque jam quod in proverbiis ——— Eluvii 


furfam fluent ; fe opera qua nullum babent neque ovruamentum 
‘ E14 neque 
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wilfully blind, that he is under the Power of the 
Devil, underthe Government of Prejudice, Luft, 
and Paffion, not right Reafon, that will not dif- 
cern what every one can fee, what every Man may be~ 
hold afar off, even the Exiftence and Attributes of 
the CREAT OR from his Works. For as there is 
wo Speech or Language where their Voice is not heard,their 
Line is gone out through all the Earth, and their Words 
to the End of the World: {o all, even the barbarous 
Nations, that never heard of GO D, have from 
thefe his Works inferred the Exiftence of a Deity, 
and paid their Homages to fome Deity, although 
they have been under great Miftakes in their No« 
tions and Conclufions about him. But however, 
this fhews how naturally and univerfally all Man- 
Kind agree in deducing their Belief of a God from 
the Contemplation of his Works, or as even Epi- 
curus himfelf in Tylly (2) faith, from a Notion that 
Nature it felf hath imprinted upon the Minds of Men. 
For, faith he, what Nation is there, or what kind of 
Men, that without any Teaching or Infiructions, have 
not a kind of Anticipation, or preconceived Notion of a 

Deity 2. 7 | 
An Atheift therefore (if ever there was any 
fuch) may juftly be efteemed a Montter among 
Rational Beings ; a thing hard to be met with in 
the whole Tribe of Mankind 3 an Oppofer of all 
3 the 


neque vationem, neque modum Artis effe ; contraria vero Fore 
tuna duxerimus, &c, Galen. ubi fupra. L. 11. c. 3. 

(2) Primum effe Devs, quod in omnium animis, &c. And 
alittle after, Cum enim non inftituto aliquo, aut more, aut 
beoe fit opinio conftituta, maneatque dd unum omnium firma 
confenfio, intelligi neceffe eft, effe Deos, quoniam infitas eorum 
wel potius innatas cognitiones habemus. De quo autem omnium 
Natura confentit, id verum effe neceffe. eft. Effe igituy Deos 
penfitendum eft. Cicer, de Nat. Deor.L. 1, 4 
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the World (3) ; a Rebel againft human Nature 
and Reafon, as well as againft hisG OD. 

But above all, monftrous is this, or would be, 
in fuch as have heard of G OD, who have 
had the Benefie of the clear Gofpel Re- 
velation. And fill more monftrous this would 
be in one born and baptized in the Chriftian 
Church, that hath ftudied Nature, agd pryed 
farther than others into God’s Works. For fach 
an one (if it be poffible for fuch to be) to deny the 
Exiftence, or any of the Attributes of GO a, 
would be a great Argument of the Infinite In- 
convenience of thofe Sins of Intemperance, Lutt, 
and Riot, that have made the Man abandon his 
Reafon, his Senfes, yea I had almoft faid his very 
human Nature (4),to engage him thus to deny the 
Being of GOD. 

_ So alfo it is much the fame monftrous Infideli- 
ty, at leaft betrays the fame atheiftical Mind, to 
deny GOD?’s Povidence, Care and Government 
of the World, or (which is a Spawn of the fame 
‘Epicurean Principles) to deny Final Caufes (5) in 
God's Works of Creation ; or with the Profane 
in Pfal. 73.11. to fay, How doth God know? and is 
7 | there 


(3) The Atheift. in denying a God, doth, as Plutarch 
faith, endeavour immobilig movere, & bellum inferre 
non tantum longo tempori, fed EP multis hominibus, gentibus, 
& familiis, quas veligiofus Deorum cultus, quafs divino furore 
correptas, tenuit. Plutar. de Ifide, 

(4) See before Note 2. 

(5) Galen having fubftantially refuted the Epicurean 
Principles of Afclepiades by fhewing his ignorance in Ana- 
tomy, and Philofophy, and by demonftrating all the Can- 
fes to be evidently in’the Works of Nature, viz. Final, Ef. 
feetent, Inftrumental, Material and Formal Caufes, concludes 
thus againft his fortuitous Atoms, ex quibus intelligi poteft, 
Condttorem noftrum in formandis particulis unum hunc fequi 
fopum, nempe ut quod melins eft eligat. Galen. de UL Part. 
L, 6. c¢. 13, poe Ma oe eee (6) 
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there Knowledge in the moft High ? For as the witty 
and eloquent Salvian faith (6) They that affirm no- 
thing is fen byGOD, will, in all probability, take 
away the Subjtance, as well as Sight of God. - But 
what {o great Madnefs, faith he, as rhat when a Man 
doth not deny GO D to be the Creator of all things, be 
fhould deny him to be the Governour of them > or when 
he confelfeth him to be Maker, he fhould fayGOD ne= 
glecteth what be hath fo made? 


CEs A Pes ON, 


That G on’s Works ought to excite us to Fear and 
| Obedience to GOD. 


ay the Works of the Creation are all of them 
L) fo many Demontftrations of the infinice Wif- 
dom and Power of God,they may ferve to us as fo 
many Arguments exciting us to the conflant Fear 
of God, and to a fteady hearty Obedience to all 
his Laws. And thus we may make thefe Works 
as ferviceable to our {piritual Intereft, as they all 
are to our Life, and temporal Intereft. For if 
whenever we fee them, we would confider that 
thefe are the Works of our infinite Lord and Mafter, 
to whom we are to be accountable for all our 
Thoughts, Words and Works, and that in thefe 
we may fee his infinite Power and Wifdom ; this 
would check us in Sinning, and excite us to 
ferve and pleafe him who ‘is above all Controul, 
and who hath our Life and whole Happinefs in 
his Power. After this manner G O D himfelf argues 
with his own foolifh People, and without Underftand- 


a as 


(6) De Gaberu. Dei. L. 4s p. 124. meo Libro : alfa ae 
: ; 
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ing, who bad Eyes, and faw not, and had Ears, and 
heard not, Jer. 5.21, 22. Fear ye not me faith the 
Lord ? will ye not tremble at my Prefence, which have 
placed the Sand for the Bound of the Sea, by a perpe- 
tual. Decree, that it cannot pals it, and though the 
Waves thereof tofs themfelves, yet can they not prevail, 
though they roar, yet can they not pafs over it? | 
This was an Argument that the moft ignorane 
ftupid Wretches could not but apprehend ; that a 
Being that had fo vaft and unruly an Element, as 
the Sea, abfolurely at his Command, ought to 
be feared and obeyed : and that he ought to be 
confidered as the fovereign Lord of the World, 
on whom the World’s Profperity and Happinefs 
did wholly depend ; v. 24. Neither fay they in their 
Heart, let usnow Fear the Lord our God, that giveth 
Rain, both the former and the latter in his Seafon; he 
referveth unto us the appointed Weeks of the Harveft. 


eee 


CHAP, V. 


That Gonv’s Works ought to excite ws to 7 hank- 
fulnefs. 


S the Demonftrations GQ D hath given of 

his infinite Power and ‘Wifdom fhould ex- 

cite ps to Fear and Obedience ; fol fhall thew in 
this Chapter, that the Demonftrations God hath 
given of his infinite Goodnefs in his Works, may 
excite us to a due Thankfulnefs and Praife. Ie 
appears throughout the foregoing Survey, what 
Kindnefs G O D hath fhewn to his Creatures in 
providing every thing conducing to their Lifé; 
Profperity, and Happinefs (1) ; how they are 
all 


(1) Si pauca quis tibi donaffet jugera, accepiffe te diceres 
beneficium ; immenfa terrarum late patentinm {patia negas 
ee ’ ; vy elle 
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all contrived and made in the beft Manner, pla- 
ced in the fitteft Places of the World for their Ha- 
bitation and Comfort ; accoutered in the bett 
Manner, and accommodated with every, even 
all the minuteft things that may minifter to their 
Health,Happinefs, Office, Occafions, and Bufinefs 
in the World. : 

Upon which account Thankfulnefs and Praife 
is fo reafonable, fo juft a Debt to the Creator, that 
the Pfalmift calleth upon all the Creatures to 
praife God, in Plalm 148. Praife himall his Angels, 
Praife him all his Hofts ; Sun, Moon, Stars of Light, 
Heavens of Heaven, and Waters above the Heavens. 
The Reafon given for which is v. 5,6. For he com- 
manded, and they were created : be hath alfo eftablifhed 
them for ever and ever: he hath made a Decree which 
they fhall not pafs.And not thefe Celeftials alone,but 
the Creatures of the Earth and Waters too, even 
the Meteors, Fire and Hail, Snow and Vapours, ftor- 
my Wind fulfilling bis Word. Yea, the very Mountains 
and Hills, Trees, Beafts and allCattel, Creeping things, 
and flying Fowl. But in a particular manner, all 
the Ranks and Orders, all the Ages and Sexes of 
Mankind are ‘charged with this Duty ; Let them 
praife the Name of the Lord, for his Name alone is ex- 
cellent: bis Glory is above the Earth and Heavens, v.13. 

And 


effe beneficium ? Si pecuniam tibéi aliquis donaverit,= 

beneficium vocabis : tot metalla defodit, tot flumina emifit in 
ara, fuper que decurrunt fola aurum vehentia : argenti, eris, 
ferri immane pondus omnibus locis obrutum, cujus inveftigandi 
tibi facultatem dedit, negas te accepiffe beneficium ? Sj 
domus tibi donetuv, in qua marmoris aliquid refplendeat, &c. 
Num mediocre munus vocabis? Ingens tibi domicilium, fine 
ullo incendii, aut ming metu firuxit, in guo vides non tenues 
CTUP AS ——mm fed integras lapidis pretiofifimi moles, &c. ne~ 
&45 te ullum munus accepiffe? Et cum ifta que habes magno 
eftimes, quod eft ingrati hominis, nulli debere te judicas ? Unde 
tibi iftum quem trahis fpiritum ?° Unde iftam, per guam actus 
vite tua diftonis atque crdjmas, lucem ? &c. Senec, de Benef. 
L. 4. c, 6, (2 


Chap. VI. Homage andWorlhip is God's Due. 473 


And great Reafon there is we fhould be excited 
to true and unfeigned Thankfulnefs and Praife 
(2) to this our great Benefador, if we reflea upon 
what hath been fhewn, in the preceding survey, 
the Creator hath done for Man alone, without any 
regard to the reft of the Creatures, which fome 
have held were made for the Sake of Man. Let 
us but reflect upon the Excellence and I mmortality. 
of our Soul; theincomparable Contrivance, and 
Curious Structure of our Body; and the Care and 
Caution taken for the Security and Happinefs of 
our State, and we fhall find that among the whole 
Race of Beings, Man hath efpecial Reafon to 
magnify the Creator's Goodne(fs, and with fuita- 
ble ardent Affections to be thankful unto him. 


Cun A Po. Vi 


That we ought to payGopn all due Homage and 
Worfhip, particularly that of the Lord's-Day, © 


OR a Conclufion of thefe Le@ures, the lait 
thing I fhall infer, from the foregoing De- 
| a5” mon- 


Tare poem Serene <> 


(2) Lempeftivum tibit jam fuerit, qui in hifce libvis verfaris 
. eonfiderare, in utram Familiam recipi malis, Platonicamne 
4c Hippocraticam, & aliorum virorum, qui Nature opera 
mirantur ; an eovum qui ea infedantur, quod non per Pedes 
natura conftituit efflwere Excrementa. Of which having told 
a Story of an Acquaintance of his that blamed Nature on 
this account, he then goes on, At vero fi de hujufmodi pecum 
dibus plura verba fecero, melioris mentis homines merito mibi 
forte Succenfeant dicantque me polluere [acrum fermonem,guem 
ego CONDITORIS uoftri verum Hymnum compono,exifti- 
moqgue in eo veram effe pietatem, ut fi noverim épfe 
primus, deinde & aliis expofuerim, quanam fit ipfins Sapiens 
tia, qua Virtus, que Bonitas. Quod enim culty conveniente 
exornaverit omnia, nullique bona inviderit, id perfeifima 
Bonitatis [pecimen efe flatuo: &P hac quidem vatione ejus Bo- 

nitas 
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monftration of the Being and Attributes of GOD, 
fhall be, that we ought to pay GO D all that Ho- 
mage and Worfhzp which his Right of Creation and | 
Dominion entitle him unto, and his great Mercies 
call for from us. And forafmuch as the Creator 
_appoinred, from the very Creation, one Day in 
feven tothis Service, it will not therefore be im- 
proper to fay fomething upon that Subject: and 
if I infift fomewhat particularly and largely there- 
on, the Congruity thereof to the Defign of thefe 
Le@ures, and the foregoing Demonitration, to- 
gether with the too great Inadvertency about, 
and negleé& of this antient, univerfal, and moft 
reafonable and necefflary Duty, will I hope plead 
my Excufe, But that 1 may fay no more than is 
neceflary on this Point, I fhall confine my felf to 
two things, the Time God hath taken, and the Bu- 
finefs thento be performed. 

1. The Time is one Day in feven, and one of the 
ancienteft Appointments itis which GO D gave 
to the World. For as foonas GO D kad finifh- 
ed his fix Days Works of Creation, it isfaid Exod, 
2.2, 3. be refted om the feventh Day from all his Work 
svhich he had made. AndGOD bleffed the feventh 

“Day, and fanttified it, becaufe that in it he had refted 
from all his Work. This Sané@tification, and 
Blefling the Seventh Day, was fetting it apart as 
a Day of Diftindaion from the Reft of the Week- 
Days, and appropriating (1) it to Holy Ufes and 

Pur- 


nitas Hymnis nobis eft celebranda. Hoc autem omne inveniffe 
guo pao omnia potifimum adornarentur, fumme Sapientia 
eft : effeciffe autem omnia, que voluit, Virtutis eff invita. 
Galen. de Uf Part. L. 3. c. 10. 7 
4 bein | . . * ° ° 

(1) WIP Ufibus divinis accommodavit, a communi &P pro- 
fano fu Jegregavit, in ufum facrum ad cultum Dei deftina- 
vit. Kirch. Concord. p. 1336. Deflinari ad aliquid, Sacrart, 
&c. Buxtorf.in Verbo. (2) 
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Purpofes, namely, the Commemoration of that 
great Work of the Creation, and paying Homage 
and Worfhip to that infinite Belng, who was the 
Effector of ic. 

This Day, thus confecrated from the Begin- - 
ning, for the Celebretion of the ¢ weus pba, the 
World's Birth-Day, as Philo calls it, was probably 
in fome meafure forgotten in the following wick- 
ed Ages, which God complains of, Gen. 6. 5. and 
fo after the Flood likewife. But after the Return 
out of Egypt, when G OD fetled the Jewith Poli- 
ty, he was pleafed to renew this Day, and to 
eftablifh it for a perpetual ftanding Law. And ac- 
cordingly it was obferved down to our blefled 
SA VIOUR’s Time, countenanced, and ftri@- 
ly obferved by our great I,O R Dand Mafterhim- 
hie and his Apoftles and Difciples in, and after 
his time; and although for good Reafons the 
Day was changed by them, yet a Seventh Day 
hath been conftantly obferved in all Ages of 
Chriftianity down to our prefent time | 

Thus we have a Day appointed by G 0 p him. 
felf, and obferved throughout ali Ages, excepe 
fome few perhaps,which deferve not to be brought 
into Example. | 

And a wife Defignation of time this is, well be- 
coming the divine Care and Precaution ; ferving 
for the recruiting our Bodies,and difpatching our 
Affairs, and at the fame time to keep up a fpiri- 
tual Temper of Mind. For by allowing Six Days 
to labour, the Poor hath time to earn his Bread, 
the Man of Bufinefs time to difpatch his Affairs, 
and every Man time for the work of his refpe- _ 
ctive Calling But had there been more, or all 
our time allotted to Labour and Bufinefs, and 
none to Rett and Recruit, our Bodies and Spirits 
would have been too much Fatigued and Wafted, 
and our Minds have been too long engaged ae 

world- 
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worldly Matters, fo as to have forgotten divine 
Things. But the Infinicely Wile Ruler of the 
World, having taken the feventh Part of our time 
to his own Service, hath prevented thefe Incon- 
veniences ; hath given a Relaxation to our felves, 
and Eafe and Refrefhment to our wearied Beatfts, 
to poor fatigued Slaves, and fuch as are under 
the Bondage of avaritious cruel Mafters. And 
this is one Reafon Mofes gives of the Refervation | 
and Rett of the feventh Day, Deut. 5.13, 14, 15. 
Six Days fhalt thou labour, and do all thy work: but 
the Seventh is the Sabbath of the LORD thy GOD; 
in it thou fhale not do any work, thou, nor thy 
Children, Servants, Cattle, or Stranger, that 
thy Man Servant, and Maid Servant may reft as well 
as thou. And remember, that thou waft a Servant, &C. 
therefore the Lord thy God commanded thee to keep the 
Sabbath-day. That carnal, greedy People, fo bent 
upon Gain, without fucha Precept, would have 
{carce favoured their own Bodies,much lefs have 
had Mercy upon their poor Bond{-men and 
Beafts ; but by this wife Provifion, this great 
Burden is taken off. But on the other hand, as 
a longer Liberty would too much have robbed 
the Mafter’s time, and bred Idlenefs, fo by this 
wife Provifion, of only one day of Reft to Six 
of Labour, that Inconvenience was alfo preven- 
ted. 

Thus the wife Governour of the World, hath 
taken care for the difpatch of Butinefs. But then 
as too long engagement about worldly Matters, 
would take off Mens Minds from God, and Di- 
vine Matters, fo by this refervation of every 
Seventh Day, that great Inconvenience is pre- 
vented alfo : all being then bound to worfhip — 
their great Lord and Mafter, to pay their Homa- 
ges and Acknowledgments to their infinitely 
kind Benefa@or; and ina word, to ngs 

. - thems 
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_themfelves in Divine, Religious.Bufinefs, and fo 

cep up that fpiritual temper of Mind,. that a 
perpetual, or too long application to the World 
would deftroy. 1897 | 
This, as i: was a good Reafon for the order of 
a Sabbath to the Jews; fo is as good a Reafon 
_ for our Saviour’s continuance of the like time in 
the Chriftian Church, ; 2 Ie 

And a Law this is becoming the infinitely wife 
_ Creator and Confervator of the, World, a Law, 
not only of great ufe to the perpetuating the re- 
‘membrance of thofe greatelt-of God’s Mercies 
then commemorated, but alfo exactly adapted to 
the Life, Occafions, and State of Man ; of Man 
living. in this, and, a-kin to another. World; a 
Law well calculated to the difpatch of our Af- 
fairs, without hurting our Bodies or Minds, And 
-fince the Law is. fo. Wife and Good, we have 
» great reafon to pradife carefully the Duties.then 
-incumbent upon us: which will fall under the 
‘Confideration of the id veer . 
»/ 2+ Thing I propofed, the Bujfiue/s of the Day, 
which God hath referved to himfelf. And there 
are two Things enjoyned in the Commandment, 
a Cefation from Labour and worldly Bufinefs,and 
that we remember to keep the Day holy, cd 
. i There muft bea Ceffation from worldly 
Bufinefs, or a Reft-from Labour, as the Word 
Sabbath (2) fignifies, Six Days thou fhalt do all 
thy work, but the Seventh is the Sabbath of the Lord 
thy GOD (not thy Day but his) in which neither 
thou, nor any belonging to thee, fhall do any work. In 
which Injunction it is obfervable, how exprefs 
and particular this Commandment is, more than 
others, in ordering:all forts. of Perfons to ceafe 
from Work. | ) 2. 

| , Be i | 

(2) naw Ceffatio, Requies. CP ee a ast es 
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4. We mutt remember to keep the Day holy. Which 
Rémembrance is another thing ‘alfo in this, more 
than in the other Commandments, and implies 
1. Thatthere is great danger of our forgetting, 
neglecting, or being hindered from keeping the 
Day holy, ‘either by ‘the Infirmity and Carna- 
‘Vicy Of our own Nature, or from the Avocations 
of the World. 
~ 'y, That the keeping it holy, is a’ Duty of more 
than ordinary Confequence and Neceffity. “And 
of ‘greateft confequence this is, | 
-y, To perpetuate the Remembrance ‘of thofe 
“grand Works of GOD commemorated on that 
"Day ; in the firft’Ages of the World, the Crea- 
tion; in the middle Ages, the Creation and’ De- 
“livery from Egypt ; and under Chriftianicy, ‘the 
‘Creation and Redemption by ‘Chrift. Which 
°Meréies, without fuch frequent Occafions,would 
“be'ready to be forgotten, or difregarded, in fa 
‘Ydng'a trac of time, as the ‘World hath already 
ftood, and may, by God’s Mercy, ftill ftand. 
‘2. To keepupa {piritual Temper of Mind, by 
*thofe frequent weekly Exercifes of Religion,’a: 
Wath been ‘already mentioned. 
>. To'procure GO D’s Blefling upon the La 
bours and Bufinefs of our fix Days, whichwe-car 
Ynever exped fhould be profperous, if we ar 
‘negligent of GOD’s time. For how can ‘we 
‘expect GO D’s Blefling upon a Week fo ill be 
oun, witha Negleé, or Abufe of G O D's firt 
‘Day. And therefore if we become unprofperon 
"in the World ; if Loffes, Troubles or’ Danger 
‘pefall, ler us refleé how we have {pent the-Lerd! 
‘Day ; whether we have not wholly neglected ic 
‘or abufed icin Riot, or made it 2 Day for takin 
Journeys, for more private Bufinefs, and tel 
feandalous Labour, as the Cuftcm of ‘too “many 


is. 
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Thus having fhewn what reafon there is to 
remember to keep holy the Day dedicated toG OD, 
I fhall confider how we are to keep it holy, and 
fo conclude. Now: the way tO keep it holy, is 
not by bare refting from Work 3 for that, as a 
Father faith, is Sabbatum Boum & Afinornm,a Sab- 
bath of Beaffs: but holy Acts are the proper Bufi- 
nefs for a holy Day, celebrated by rational Be- 
ings. Among all which, the grand, principal, 
and moit univerfally practifed, is the Publick Wors 
up of GOD, the Affembling at the Publick Place 
of his Worfhip,to pay, with our Fellow. Creatures, 
our Homages, Thanks, and Praifes to the infi- 
nite Creator and Redeemer of the World. This, as 
it is the moft reafonable Service, and proper Bu- 
finefs for this Day, fo is what hath been the Pra. 
tice of all Ages. It was as carly as Cain and 
_ Abel's Days, Gen..4.3, what was practifed by Re. 
ligious Perfons in the following Ages till the gin 
ving of the Law ; and at the Siving of that, God 
_ Was pleafed to order Places and his particular 
Worthip, as well as the Seventh Day. The Ta- 
bernacle and Temple were appointed by God’s 
expref{s Command ; befides which, there were 
Synagogues all over the Nation: fo that in our 
Saviour's time, every great Town or Village had 
one, or more init, and Ferufalem 460,0r more. (3) 

Lhe Worfhip of thefe Places, our bleffed S A- 
VIOUR was a conftane and diligent frequen- 
ter of. *Tis faid, be went about all the Cities and 
Villages, Leaching in their Synagogues, and Preaching, 
and Hesling, 8c. Matt. 9. 37- And S. Luke report- 
ethic, .as his. conftant Cuftom or Practice, Luke 
4.16. And as bis cuftom was, be went into the Syna- 
Logue on the Sabbath- Day. 


(3) Vids Lightfoor’s Works Vol. 2, ps 35: & 646, 
Mm 2 (4) 
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~ Having thus mentioned the Practice of 
CHRIST, it is not neceflary I fhould fay 
“much of the Practice of his Apofles, and the fol- 
owing purer Ages of Chriftianity, who,in fhort, 
astheir Duty was, diligently followed their great 
° Mafter’s Example. They did not think it. enough to 
“Read, and Pray, and Praife God at home, but made 
con{cience of appearing in the publick Alfemblies : from 
which wothing but Sickne{s and abfolute Neceffity did 
- detain them : and if Sick, or in Prifon, or under Ba- 
~“nilyment, nothing troubled them more, than that they 
‘could not come to Church, and joyn their Devotions to 
‘the common Services. If Perfecution at any time forced 
“them to keep a little clofe, yet no fooner was there the 
leaft Mitigation, but they prefently returned to their open 
“Duty, and Publickly met all together, No trivial Pre- 
‘ténces, no light Excufes were then admitted for any 
ones Abfence from the Congregation, but according to 
“the merit of the Caufe, fevere Cenfures were palfed upon 
“them, &c. to exprefs it in the Words of One of 
our beft Antiquaries. (4) | < eee 
"Phe Publick Worhhip of GOD then, is nota 
~Matter of Indifference, which Men have in their 
own Power todo, or omit, as they pleafe ; nei- 
“ther is it enough to Read, Pray, or Praife God at 
‘home (unlefs {ome inevitable neceflity hindereth) 
“becaufe the ‘appearing in GOD’s Honfe, on dis 
Day, isan Act of Homage and Fealty, due to. the 
“CREATOR, a Right of Sovereignty we. pay 
“him, “And the with-holding thofe Rights and 
“Dues from GOD, isa kind of reje@ing GO D, 
“4 difowning his Sovereignty, and a withdrawing 
‘our Obedience and Service. “And thiswas the 
‘very Reafon why the Profanation of the Sabbath 
sd | : was 


“(4) Dr. Cave’s Prise. Chrift. Par. I.c. te ae 
a FhS WPT eg Ss Wa 80 iY (£45) 


Chap VI. Profanation of the Sabbath, &ce. 484 > 
was punifhed with Death among the Jews, the: 
Sabbath being a Sign, or Badge of the GOD” 
they Owned and Worfhipped. (5) Thus Exod.’ 
31.13. My Sabbaths ye (hall keep ; for it isa SIGN. 
between me and you, throughout your Generations ; that. 
ye may know that lam the LORD, that doth fandify 
you : or as the Original may be rendered ; a Sign’ 
to acknowledge, that I Fehouah am your Santtifier, Or 
your God. For as our Learned Mede obferves, to’ 
be the Santifier of a People, and to be their God, is alk’ 
one. So likewife very exprefly in Ezek. 20. 20.° 
it , Hol- 


(5) As at this Day it is cuftomary for Servants to wear. 
the Livery of their Mafters, and others to bear Badges of. 
their Order, Profeffion, Servility, €%c. So in former Ages, 
and divers Countries, it was ufual to bear Badges, Marks 
and Signs on divers Occafions. In Ezek. 9.4. a Mark was. 
to be fet on the Forehead of thofe that lamented the Abomina= 
tions of the City. The like was to be done upon them in. 
Rev. 7.3. and 9. 4. So the Worfhippers of the Beaft, Rew, 
‘13. 16. were to receive 4 yapayue, 4 Mark in theiv right 
Hand, ov their Foreheads. Thole yagg¢yuare, Zeegpdis, Bad- 
ges, &c. were very common. Soldiers and Slaves bare them 
in their Arms or Foreheads: fuch as were matriculated in 
the Heterie, or Companies bare the Badge or Mark of their 
Company ; and whoever lifted himfelf into the Society of 
any of the feveral Gods, received a yapgryua, or a Maze in 
his Body (commonly made with red-hot Needles, or fome 
burning in the Flefh) of the God he had lifted himfelf un- 
der. And after Chriftianity was planted, the Chriftians had 
alfo their Sign of the Crofs.. And not only Marks in their 
Flefh, Badges on their Cloathes, €%c. were ufual,. but alfo 
the Dedication of Days to their imaginary Deities. Not to 
{peak of their Feftivals, &c, the Days of the Week were 
all dedicated to fome of their Deities. Among the Romans, 
Sunday and Monday, to the Suz and Moow ; Tucfday to 
Mars, Wednefday to Mercury, &c. Sa our Savon Ance+ 
ftors did the fame ; Sunday and Monday (as the Romans 
did) to the Sum and Moon ; Tuclday to TIuyfoo; Wed- 
nefday to Woden; Thurfday to Thor ; Friday to Friga ; 
and Saturday to Seater ; an Account of which Deities, with 
the Figures under which they were Worfhipped, may b¢ 
met with in our Learned Verleas. Ch. 3p, 69, &c. 

m 3 
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Hollow my Sabbaths, and they {hall be a Sign between 
me and you, that ye may know that I am the LORD 
your GO D ; or rather as before, to acknowledge that I 
FEHOV AH am your GOD. . | 
. The Sabbath being thus a Sign, a Mark, or 
Badge to acknowledge God to be their God, it 
follows, that a Negled&, or Contempt of that 
Day, redounded to GOD; to flight that, was 
flighting God ; to profane that, was to affront 
God : for the Punifhment of which, what more 
equitable Penalty than Death. And although un- 
der Chriftianity, the Punifhment is not made 
Capital, yet have we no lefs Reafon for the itrict 
Obfervance of this holy Day, than the Jews, but 
rather greater Reafons. For the GOD we wor- 
fhip, is the fame: if after fix Days Labour, he’ 
was by the Seventh owned to be GOD, the 
Creator ; no lefs is he by our Chriftian Lord’s 
Day:: if by the Celebration of the Sabbath, the 
remembrance of their Deliverance from the 
Egyptian Bondage was kept up, and GOD ac- 
knowledged to be the Effecter thereof ; we Chri- 
ftians have a greater Deliverance, we own our 
Deliverance from Sin and Satan, wrought by 2 
greater Redeemer than Mofes, even the bleifed 
JESUS, whofe Refurre&ion, and the Comple- 
tion of our Redemption thereby, was performed 
on the Chriftian Lord’s Day. 

And now to fum up, and conclude thefe In- | 
ferences, and fo put an ehd to this part of my 
Survey ; Since it appears, that the Works of the 
LORD are fo great, fo wifely contrived, fo 
accurately made, as to deferve to be enquired 1n- 
to ; fince they are alfo fo manifeft Demonttrati- 
ons of the Creator’s Being and Attributes, tha¢ 
all the World is fenfible thereof, to the great Re- 
proach of Atheifm; what remaineth, but that 
we Fear and Obey fo Great and Tremendous a 

: Being 
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Being ; that we be truly Thankful for, and Mag- 
nify and Praife his infinice Mercy manifefted co 
us in his Works. And forafmuch as he hath ap- 
pointed a Day on purpofe, from the Beginning, 
for thefe Services, that we may weekly meet to- 
gether, commemorate, and celebrate the great 
Work of Creation, that we may pay our Acts of 
Devotion, Worfhip, Homage and Fealty to him ; 
and fince this is a Wife and Excellent Diftribution ’ 
of our time, what fhould we do, but contcien- 
tioufly and faichfully pay GO D thefe his Rights 
and Dues 2? and as carefully and diligently ma- 
nage GOD’s time, and difcharge his Bufinefs 
then, as we do.our,own upon our fix Days: par- 
ticularly that with the Pious Pfalmiff, awe. live 
the Habitation of God's Houfe, and the place where bis 
Honour dwelleth ; and therefore take up_his good 
Refolution in Pfal- 5.7. with which 1, fhall,con- 
clude ; but as for. me, Iwill come into thine Houle ix 
the multitude of thy Mercy, and in thy fear wil I wore 
hip towards thy holy Temple. 

“Now to the fame infinite GOD, the. omni- 
potent Creator and Preferver of rhe World, the 
moft gracious Redeemer, Sandifer, and Infpi- 
rer of Mankind,be all Honour,Praife and Thanks, 
now and ever. Amen, 
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